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FEW HOURS—perhaps a few 
minutes — from your front 
door, in woods, field, or 

ream, there is a world of busy life 

‘hich seldom meets the human eye. 

lere are unfamiliar four-footed crea- 

ures, that swim and fly; here are spe- 
ies of living things whose ways of 
fe are so different from, and again 

» startlingly similar to, our own hu- 

ian ways. 

‘Multiply such a, patch of wild life 
F your home by the length and 
sadth of America and you have one 

f nature's greatest and most varied 

ollection of living wonders, on, the 

ice of the earth. To witness the daily 
ves of these wild creatures has been 

rivilege only of the fortunate few, 
ssing the time, knowledge and 
auipment necessary for close observa- 

‘Now, however, this fascinating 
imal world is brought to you within 
ne covers of one wonderful exciting 


olume, to be enjoyed comfon y at 


our leisure. Here at last 
pe 


your eyes to the marvels of Amer- 
Wild Life in brilliantly accurate 
nd profusely illustrated stories! 


ment of the 


f you spent years eal eevaipd cae 
vncls of miles with camera and 


nd stories 
American Wi 


id Life" No.0 
iplish the task. 160 speci 
y qualified writers from all 48 stares 


sell jt for any price unless 1 could 
3. T., Newion, | 


fhe material for a five-volume library has been 
nile big 749-page volume without condensation. Other such 


lbraries sell f 


FE 


for $20.00 or more, but ” 


mupon, today—give 


1949, WM. H. Wide reo ee Ie, 0 West 47th St, New York 19, N.Y. 


is yours for the unparalleled low price of only $3.95— 
fensational a value that we are offering you a copy for seven 
ys" FREE examination to prove it After you have seen it, and 
aso Keep 1 youl may pay that low peice of only $305, 
few cents postage—in small monthly payments if you 
therwise return book without obligation. Mail the FREE-trial 
ourself and your family-this feast of 


gathered all available data from the 
records of regional natural history in- 
stitutions, government specialists, stare 
naturalist societies, zoological authori- 
ties, and every other source of recog- 

formation. From this wealth of 


ing stories for “American Wild 
The result is a five-volume-i 
one library of enjoyable reading, pre- 
pared in popular narrative style, 50 
that not only grownups but every boy 
and I derive pleasure and in- 
formation from it. It will also prove 
of great enjoyment and usefulness to 
sportsmen, hunters and anglers. 


raordinary collection of wild 
life pictures in this volume vies with 
the text for interest. The 327 pictures 
amazing variety of wild crea- 
tures in their natural haunts, thei 
everyday attitudes and ways of living. 
Here is the art of the photographer in 
its rarest form: to it has been added 
the art of modern  photoengraving, 
which renders every detail of the orix 
inals with marvelous fidelity. The 
feature of the collection it a 
ix full-page plates in NA’ 
RAL COLOR, ‘which you may be 
tempted to remove for framing! 

The giant Self-Pronouncing Index 
lists 1,914 different names of wild 
creatures! It enables you to find in- 

tantly in this book any animal subject 
in which you are especially interested, 
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. PS aviation expert tells how. 


Road Cruiser Made From Truck,,.122 
‘Next time you hit the road you needn't worry about 
where to sleep or eat—if you have a mobile home, 


How Ingenuity Fought Polio......126 
When child-crippling polio hit one toun, tix me- 
Chonics built “ion lunge” in a hurry. | 


Planes “Type” Messages in Sky....136 
"A squore mnoke ring? Don't laugh. This 
of sky writing blows ‘em, 

Rare Metals in Produc 140 


‘Atomic lab in the com country turns out by the 
pound elements once worth dollars per speck. 


hhim deeper into the sea than man had ever been. 
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‘Knowing how to listen helps PS's master mech to q 
solve a mechanical mystery. 
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‘Stewart Rouse takes you to a jam session of the 
Rushville Micromidget Racers Club. 


Machining a 2-Hp. Engine. 
‘about $20 you can bui 
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Photos will last as long as the paper they're printed 
on. Ken Swezey shows you how. 


i 
‘Don’t throw those old parts away. 
make them do double duty. 
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Come-Apart Cars Let Camera 
How’s Your Plane 1Q?. 


BETTERIN’ the 


VETERAN £°3 


Q —a story about 


had three choices back in 1946: 


He picked No. 2; came up with a brand-new job. 
He did well—too well, in fact. 
got stuck. 
‘He reached a point where he 
could go no further... 


WITHOUT ADDITIONAL TRAINING. 


d was entitled to that training under the 


G.I. BILL. 


But he couldn't afford to quit work to go to 
‘school, He had to learn and earn at the same time. 
= 


é $0 HERE’S WHAT HE DI 


mailed a coupon. It put him in touch 
with the largest school in the world, 


INTERNATIONAL CORRESPONDENCE 
SCHOOLS 


Helearned hehad some 40 0 courses 
to choose from. Each course sound, authorita- 
tive, easy to follow. Each course a gold mine 
of practical information. 

So 


enrolled with I.C.S. and studied, 
IN HIS SPARE TIME. 


is making good—in his studies and 


ON THE JOB. 


As a trained man, there will be 


is like thousands of 

veterans who are 
cashing in on their 
opportunities through 1.C.S. 


WHAT ABOUT YOU? Do you have enough 
training to carry you to the top? Here's the 
coupon that can help open the door to a fuller, 


tnt futare Jor'sou. MAILIT TODAY! 


| APPROVED 


INTERNATIONAL CORRESPONDENCE SCHOOLS [sist 


BOX 7640-M, SCRANTON 9, PENNA. 


909 8o00 ooODD00 SoooODD0 
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TELEVIION INTEREEREN 


British Bill Would 
Curb Spark Pl ug 
Interference Will ith ) 


) Few people regtize that a major cause of faulty: 
television reception, particularly in areas where 
the television signal is weak, originates not in 
the set itself but from ordinary spark plugs in 
nearby automobiles. This poor reception, jump- 
ing and wobbling in the image, comes from the, 


radiation of the electrical discharge in passing 


wnced 
rernment annout 
ey via encing Tegislation 
Lonygint that it is enacting $400 fine 
ral semen oe Gur" 
‘causing interferer to 
jevision pet 
odio and wlevision Persea 


ing peak 


Lot Tnample, motor ‘motors. vehicles—your car, your neighbor's, or delivery 
to Bt suppres = cars or traffic on your street. The ordinary auto- 
Bs mobile spark plug acts as a miniature broad- 


casting station that frequently spoils what would 
otherwise be clear, sharp television images. 


W.R. MaeDONALD, 


President, 
Aodio‘Telvtion Iai: "The 


ciety of A 
able without charge. 


The effect of ordinary spork plugs on the T) 
shown in this scene from Aut ~ 
27.2 sparta 


Engineers, Is ove 


BY ORDINARY OPARK PLL 


AUTO-UTE Spark Plugs 


WERES THE ENE 


The new Auto-Lite Resistor Spark Plugs check 
television interference normally caused by 
ordinary spark plugs. Blurred, flipping and 
distorted images, due to this type of inter- 
ference, become clear pictures like the one at 
right below. So install Auto-Lite Resistor 
Spark Plugs in your car—urge your neighbors 
and neighborhood delivery service to use this 
better plug too. This “good neighbor” policy 
will help everyone in your community enjoy 
television at its best. It’s easy to do... switch 
to Auto-Lite Resistor Spark Plugs! 


eri am AND TV ped 


Spork 


inroe EASOLINE Economy 


mixtores ond reduces 


yecise a tETRONE UFE 


Avto-lite Spark ph 


M0t—Patented U.S.A, 


Now Standard Equipment on Man: 
Leoding Makes of Cars and Truck 


THE ELECTRIC AUTO-LITE COMPA 
Toronto, Ontario Toledo 1, © 


This clear image shows how better television is possible 
when Auto-ite Resistor Spark Plugs check interference. 
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quorent em Ft your ota 


ROTO T THOS 
NA TOOLS 


Here is the 
biggest news in 
the tool industry 
today. The leading hand 


PROTO tools—formerly Plomb 
tools. All PROTO tools are of 
the very finest quality. That's why 
they have been the favorites of 


member the name — PROTO | 
tools— formerly Plomb tools, 
when you want the best. 
Buy the ones you need 
from your dealer today. 


Write for catalog to 


PLOMB TOOL COMPANY 
2257-M Santa Fe Ave., Los Angeles 54, Calif. 
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service tools are now named | 


professionals since 1907. Re- | 


| Leonardo Comes to Lif 
Antennas Go into Hidin; 
Lenses Promise No-Hands 
Radar Talks Ships into Port. 
Radio Toasts Wood for Cars 


Mechanics & Handicraft 
Three Antique Benches.... 
How to Model Your Contour May 
How to Drill Curves in Plastic. 
Bookcase Includes Desk Shelf. 
Floral Basket Lights Table. 
Offbeat Jobs for Metal Molding. 
Working Wood in the Round. 
Amplifier Fits on Headphone 
y Grain Forms Fish.. 


Letters... 


Voice pf Scienc 
New Ideas fron 


News in 
What's Your Ingenuity Quotie 
Craftsmen at Work 
What's “Wron 


"$0 1 TOLD THE KID 
70 DROP THE PAN AND 

SEE IF THE B1G-END 
CAPS WERE SHIMMED.” 


What are they talking abo 
Where do they work? Answer below. 


They re exto mechenica, The grease monkey was told ta remave the oil pon 
of an engine to determine if shims (paper thin spacers) had been placed 
‘Seder she vomevulie cope ol the large ond of the connecting rods: 


root GREAT OPPORTUNITY 


ese 


entirely by Coyne. § 


‘Thousands of men and young men have come to our big training shops where we have floor upon floor 
packed with massive equipment to train with, to prepare for good jobs and real futures in the oppor- 
tunity fields of ity and Radio-Television. For many years, these fields have offered great oppor- 
tunities to trained men. With new developments, including Electronics and Television, they will continue 
to grow and offer even greater opportuni y be satisfied 


today wilnt ast Prepare fora good ob witharettuuetor LARGEST, OLDEST, BEST 
taining shops of COVNE in Checaga, = NOW = ee FQUIPPED SCHOOL OF 
NOT “HOME-STUDY” COURSES [TS KIND IN THE U.S. 


Our famous Radio-Television Practical-Techaical method gives you practical 
sack of equipment: Not by correapondence, bat actual 


i sino: Vgu pe trlted ah ys tn tie Mail Coupon for 
Big FREE Book! 


‘Whether you prefer Elee- 
icity, oF Radio-Televi- 
‘on, fain onactuatequip- 
ment at Coyne. We have 


INCLUDING INDUSTRIAL ELECTRONICS 


Big future in Power Plant Work, Mo- 
{ory Armature, Winding, Vane 

fon, Aaintenined, Illumination, 
Histictane aren demand every 
ates: Send for BIG FREE BOO! 


to consider both fields, 
(CONNIE ELECTRIC REFRIGERATION " 


This valuable training now included with either 
‘course means added opportunities. 


G. |. APPROVED SMa pretecraes seth 


NON-VETERANS whore short of cash can finance peters ths 
most of their tuition and pay in easy monthly pay- cok 
ments after graduation. Many earn while learning. jeama will call 


1B. W. COOKE, President 


ELECTRICAL AND 
RADIO SCHOOL 


500 So. Paulina St., Dept. 79-73H, Chicago 12, ILL. 
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Perfection 3155 Oll Heater 
155,000 B.1-U. (up to 6 rooms) 


ck 
See the heater that pays for itself/ 


BECAUSE BECAUSE BECAUSE 


Perfection’s exclusive "Mul 


Fetvon eee ON A real blower, not merely This saves dotlars from go- 
burner wich a pilot like this. a fan. Circulates air down ing up the chimney. It traps 
Ie burns for hours on a cup low to warm the floor. Gives and uses heat that would 
of oil, Alternates with high better distribution of heat. otherwise be wasted. You 


or low fire, Keeps you cozy 
‘on the coldest day, yet never 
Wastes money overheating in every drop of oil. 
mild weather, 


(optional) get more useful heat from 


AND AUTOMATIC CONTROLS." Finest aveil- 
. The thermostat tu re from high 
w ¥@ money: 
rou having 


Ask your dealer, or let us send you free Perfection booklet. 


Be aune YOU ge a 


LARGE HEAT CAPACITY 


-SSZ— tow ontratine cost 


Oil Heallin 


30 PERFECTION STOVE COMPANY ® 7108-A PLATT AVE. * CLEVELAND 4, O. 
‘Manufacturers of Ranges + Cook Stoves + Home Heaters + Water Heaters + Winter Air- joning Furnaces 


B PoruLae sciENcE 
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of these sturdy, dependable 


Low-Cost 


AMarlin .22's 
TUBULAR sans 


18-25 shots on one loading 


$28.90... 


MARLIN MODEL 81-DL 


Shooting efficiency, with least fuss and 
bother! Magazine holds a load for a 
full day's hunting. Patented non-jam- 
ming feed. Shoots .22 short, long and 
Jong rifle cartridges—regular and high 
speed without adjustment. Quick-re- 
lease trigger—self-cocking action—side 
ejection—Off and On safety—American 
walnut stock. Available with peep 
sight or open sights; sling strap swivels. 


Unbeatable for pests and vermin...owls, 
rats, hawks and crows, the 81-DL car- 
ries up to 25 shots, 


7 


to cover postage and hay 


ven, Coan. 


a 


SEND TODAY for new illustrated catalog* 
‘with complete specifications! Enclose 10¢ 

ing. Mail 
‘coupon to Marlin, Dept. 7, New Ha- 


“Sample pack of Marlin Blades included, with our compliments, 


CLIP MAGAZINE 
for rapid fire 


DAE sass 


‘west of tbe 


MARLIN MODEL 80-DL 


‘Whale of a value—this man- 
sized .22 repeater! Ready for 
instant action on vermin or 
small game. 8 rapid-fire shots 
to get ‘em, no matter how fast 
they run. Quick-release trigger 
—self-cocking action—side 
ejection—Off and On safety— 
American walnut stock. Avail- 
able with peep sight or open 
sights; sling strap swivels. 
More sport for your money 
with Marlin’s 80-DL! 


Marlin’s 80-DL is a sure getter 
of woodchuck, raccoons, rabbits 
and other fur-bearing game. 


HAVEN, CONN 
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‘Worried because of low wages? Bothered by insecur- 
ity? Then read these encouraging words from C.T.1. 
students and graduates! They tell you how technical 
knowledge—achieved through C.T\I. ina few months 
‘of training—has provided a short cut to high income 
and independence. Listen: 


“I enjoy every lesson and am learning more than I 
ever thought possible by correspondence.I have one 
man working for me now and I am looking forward 
to having a bigger and better business soon, thanks 
toC-T.I.”. . “Since the news got around that I was 
a student with C.T.1., [have been offered three jobs 
paying over $85.00 a week.” . “When I was on my 
‘S4th lesson, I quit my job and started a business of 
my own, and I'm doing fine.”. “Thanks to my 
‘C-T.I, lessons, I have won the respect of my bosses 
and ‘the right'to hold my head a little higher than 


cur ouT MAIL TODAY 


os 
S Yettian © Non-Veteran 
Axtomotive Mechanics 1) Electricity & Electronics # 
ag ea eg 
peta Behe coe 
Ree Se contiining B Nekelad Beating 
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before. 
ive all the credit in the world to C.T.1. home study. 
never would have been able to have my own busi- 
ness if it had not been for your training.” . “Another 
valuable benefit that I received from C:T.I. school- 
ing is the habit of learning. Now I feel there is no 
limit to what I can accomplish in this life.” 


Why limit your earning potential by lack of training?” 
Better get the facts now—on how you can train for 
a good future in one of America’s leading industries. 
Find out all about C.T.1. home study training meth- 
‘ods, and about the big C.T.I. residential school in 
Chicago, Mail coupon for a big, FREE, illustrated 
booklet. Act today! 


G.1. APPROVED 
All C-T.L. courses, both resi 
tal and home study, are fully 
ipproved by the Vetcrans’ Ad- 
tration—which means that 
le veterans will have their 
tuition paid by the government. 
Remember, thrre'sa time limit 
‘on when training must 
NON-VETERANS — 
like to tell you about our 
Essy-Payment Finance 
Plan and Pay-After-Grad- 
vation Plan. Information 
on request. 


COMMERCIAL TRADES 


INSTITUTE, Dept. E1-10 
1400 Greenleaf, Chicago 26 


INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
92-K DISTRICT NATIONAL BUILDING © WASHINGTON 5, D. Cc. 


O'BRIEN & HARVEY JACOBSON. 
1d Patent Attorneys 


Patents 


Trademarks 


Copyrights 


State. 
TPieave write o print plainly.) 
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TIRED OF 
WORKING 
FOR OTHERS? 
- 

NEED MORE 
MONEY? 
aad 
START YOUR 
OWN BUSINESS 
ON A 
SHOESTRING 
> 


$5 pen nour 


> 
NO EXPERIENCE 
NECESSARY 
> 
PAY DAY 
EVERY DAY 
aa 
START EARNING 
AT ONCE 
- 
FOR 


FREE FACTS 


Letters 


Satisfied with Old Moon 
Sir: 

I should think that the science world 
would see fit to expend its wisdom on 
something of more positive potential value 
than “building a new moon” [PS, May *49, 
p. 106). 

Somehow it seems that this feat, even 
though inviting, is an impossibility. Let us 
assume that the earth is a round plate so as 
to simplify my thesis. We now draw one 
radial line and extend same into and past 
the last assumed rarefied circle of the earth's 
atmosphere. I believe that in this region the 
gravitational force or attraction on any 
missile is assumed nil. 

Let us now assume our rocket will travel 
along this radial line beyond gravity. Our 
rocket now intercepts no resistance, It also 
moves through space at a constant speed. 
I can’t see any common sense in believing 
that the rocket can possess some oddity that 
will enable it to turn of its own volition and 
travel in a curve around the earth. 

R. Kuncper. 


Woodhaven, N. Y. 


You make one too many assumptions. The 
earth’s gravitational attraction does decrease 
as you go out into space, but it is by no 
means “nil” at 22,300 miles away—the far- 
thest distance suggested for PS’ orbiter. 
Gravity would keep the orbiter circling the 
earth in the same way that it keeps the real 
moon in its path—and that’s about 240,000 
miles away. 


¥. 
Sir: 

I am getting disgusted. When I started 
buying Poputan SciENcE I enjoyed it very 
much, Now my interest is slowly growing 
dimmer. Why? Because Popular Science 
now has more mechanics in it than it has 
science. The greater part of the articles tell 
about the advancements in the more me- 
chanical fields such as progress in engine 
design and construction, new inventions in 
the automotive field and even different con- 
struction ideas on building a more roomy 


"t Please Everybody 


‘What’s he got 
that I haven’t got?” 


LOOK at the successful men you 
know. “What have they got” that 
you haven't? 

Very little, probably. In most 
ways these men are no brighter or 
naturally more capable than aver- 
age. Many of them probably have 
‘no more formal education or better 
natural aptitudes than you. 

But that little extra they have 
is important, They have the special 
knowledge and ability for which 
business is glad to pay well—they 
know the what, why and how of 
business. They have also the con- 
fidence and aggressiveness which 
‘come from knowing that they know and can apply 
their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same .con- 
fidence and aggressiveness—if you are willing to 
pay the price in earnest, necessary study. For La- 
Salle has spent over 40 years developing, testing 
id proving, with over a million student members, 
spare-time success training in certain specialized 
business fields, What scores of thousands of men 
and women—many just like you—have done, you 
should be able to do. 

‘You need not leave your home or interrupt your 
job; you need pay comparatively little money. But 
you must be ambitious and willing to study seri- 
ously. And soon after you start training, the results 
ill begin to show up in your own confidence and 
your work. For what you learn at home tonight 
is so practical that often you can apply it on the 
job tomorrow. 

How much do you want success—more money, a 
promotion or a new job, prestige and responsibil- 
ity? If you really want it, you will use this coupon 
to find out what LaSalle training can do for you. 
It costs only a postage stamp, but a coupon like it 
has been the starting point to real success for scores 
of thousands—and can be for you. 


LASALLE 


Dept. E417 So. Dearborn St. 
CHICAGO 5, ILL. 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 108 Chicago 5, I 


I want 0 know how LaSalle can help me win 
success in the Beld I have checked below, Please 
fead’ me your free page, booklet about, 

ld and your success teaiaiog in it—plus “Ten 
Years" Promotion in One," '& book which bas 


CO Trafic Management 
OFeremanship 
Management 


and) 


City, Zone and Stat 


EXTENSION UNIVERSITY 
#4 Correspondence Institution 
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home. Such articles are all right in their 
place, but I don’t think their correct place 
is Porunan Science. Why don't you live 
up to the name of PoruLar Science and in- 
sert more articles which will arouse real 
scientific interest? I think if you would de- 
vote more pages to such fascinating subjects 
as chemistry, astronomy, physiology, biol- 
ogy, atomic energy, and medicine it would 
raise Porunan SCIENCE magazine to a 
greater magazine. 


Rosert E, Zax 
Toledo, 0. 


On the other hand . . 


Sir: 

I like your magazine very much, but one 
thing I don’t like is stuff about atoms and 
things that take high-geared brains to read. 
I'm not that smart. Excuse me if I'm blunt. 
I like things like making things for the dark- 
room and cameras, 


Cuester Lewis 
St. Louis, Mo. 


What PS tries to do is serve up a “bal- 
anced meal” that covers the wide range of 
science and mechanics. No reader is ex- 


pected to like everything in every issue, 
just as no restaurant patron is expected to 
like everything on the menu. But that 
doesn’t mean you can't get enough to eat. 


Credit Where Due 
Sir: 

I was particularly interested in the article 
“Steam Now Cools, Too,” appearing in your 
August issue on page 136. The article states 
that the Carrier Company has developed a 
new air-conditioning system whereby waste 
steam is utilized to produce cooling. This 
certainly is not anything new—just the old 
“absorption system,” developed years ago. 

Servel, Inc. has been manufacturing an 
air conditioner for the past ten years that 
cools in the summer and heats in the winter 
by steam. 

Ray D, Freeman 
Louisville, Ky. 


Servel says it was the first to introduce an 
air-conditioning system of this general type, 
but that it was designed “for residential and 
small commercial usage.” Carrier's system, 
for large applications (theaters, department 

Continued on Page 18 


Country Doctor 


Pipe this—for a Hit! 


The Pipe Mixture 
with the 25 


The Pipe 
Smoker's 
Yes sir, Country Doctor comes through every time EGONOMY 
at bat with a cool, smooth smoke. TOPS in flavor. LUXURY 
Slow-burning, as you like it. Mellowed for 
Mildness by a rare blend of the World’s Finest 25 
Tobaccos. Nothing could be more satisfying! Pleasuretul 
Pipefuls for 
TRY IT TODAY! SMOKE IT FOR GOOD! 25¢ 


If your dealer does net hove it — 


Philip Mortis & Co., Lid, Inc., Dept.$-31, 119 Fifth Avenue, New York 3, N. ¥. 
‘enclosing 25¢ for full size pockage 
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Every AUTO 


A motor vehicle is o machine of many parts, each part designed 
and constructed for its own special function 

All good mechanics, like good doctors, should know the working 
theory and operation of each part and understand whet causes 
trouble and how to remedy it. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, serviceman and operctor can use 
© copy of AUDELS AUTOMOBILE GUIDE. The information it 
gives saves time, money and worry. Highly indorsed by all users 
It presents the whole subject of auto mechanics from A to Zin plain 
language and simple terms 

This Big Practical Book gives full information with working dia 
grams covering the principles, construction, ignition, service and 
Fepoir of modern cors, trucks and buses. 

A’complete Guide of 1800 pages, with over 1500 illustrations 
showing inside views of the working parts, with instructions for 
service jobs, Diesel engines, Fluid and Hydra-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pistons—How to locate engine knocks—How to fit con- 
necting rod bearings—How to service main bearings—How to re- 
condition valves—How to time valves—How to adjust fan belts—How 
to adjust carburetors & chokes—How to rebuild 0 clutch—How to 
service qutomatic transmissions—How to service brakes—How to od- 
just steering gear—How to cope with ignition troubles—How to serv- 
ice distributors—How to time ignition—How to "tune up” an engine. 


INFORMATION IN A HANDY FORM 


73 INTERESTING CHAPTERS—Reod this portiol list of subjects 
‘on which practical information is fully given for quick reference 
under the headings os shown below. Ready Reference Index 

All Parts of an Auto 


Valve Timing—Cooling Systems—Fusl Feed Sys 

{Grms—Dual Fuck Feed Mixture—Carburetors Carburetor Service 

Automatic ChokeSuper-Chargers-—Transmissions—Special Trans- 
missions Fluid and 

A Ready 


Reference 


‘Wheel Aligament— 
Knee Action—Steering Gear 
Tirer-Lubricants and Lu- 


Batteries—Charging 
Testing—Diesel Engines and 
Trouble Shooting. 


7 DAYS’ FREE TRIAL 
TO GET THIS ASSISTANCE 
FOR YOURSELF SIMPLY 


BEAR ae 

$ COMPLETE 
PAY SpA 
ONLY 


MECHANIC 
Wants to Know 


Sent on 7 Days Approval 


Dave Pek ERAMIN 


oe — —-CUT HERE~—— uy 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., MEW york 


= 


AUTO GUIDE, i200 rs 


IESE ENGINE MANUAL 1400 Pape 

WELDERS, GUIDE. 400 Pages 

MAENINISTS Mendy. Book, 1600 Pages 

POWER PLANT ENGINEERS Guide, 1950 Page 

HENCINGERS &FIREMANS EXAM, 528 Papes 
PUMPS, Myaraulis 8 Al iesa 

H iawn Mandy ook"1380 Pages 


NGINEER: 


WIRING DIAGRAMS, 210° Page: 
CUELECTRICIANS EXAMINATIONS, 250 Pages 
} ELECTRICAL DICTIONARY, 9000" Terms 
ELECTRIC MOTOR GUIDE, 1000 Pages 

FJ HANDY BOOK OF ELECTRICITY, 1640 Pages 


[ELECTRICAL POWER CALCULATIONS, 425 Pps 

E RADIOMANS GUIDE, $14 Page 

DH etectromic Devices, 216 Page 

CUELECTRIC LIBRARY. 7060 Papes (12 Book Sei) 1 
Vols. TLL 1V.V.ViLVILVIIL TX X,X,X11 41,50 Ea, 


bit BURNER GUIDE. 424 Pages 
MOUSE HEATING GUIDE, 1000 Pages 
ARPENTERS & Bullders Guides 4 Book Sat) 
ers Gulden (4 Book Sa) 
Guides (4 Book Set) 
HEADING. 415 Pap 
[H PAINTERS & DECORATORS MANUAL 450 Ps 
GARDENERS & GROWERS Guides 4 Book Set) 
H ierrcciarion & ic Conatoning. 1280 Pas 
{1 SHEET METAL WORKERS Handy Book, 388 Ps. 
1 SHEET METAL PATTERN LAYOUTS, i100 Pps. 
AIRCRAFT WORKER. 240 Pape 
E)MECHANICAL DRAWING GUIDE. 160 Pages 
] MECHANICAL DRAWING & DESIGN, 420° Pps 
H tiatnemasics & CaLcutations. 700 Pet 
Hy MECHANICAL Dienonay, 968 Page 
CMILLWRIGHTS & Mechwoes Gulde, 1200 Pas 


AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. . 
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You Need My PRACTICAL Training to Make Money in 


8 BIG KITS of Spi oli erat MEET ta va 


Rodio Parts ond Equipment op-bench 1 


A. profitable Radio and ‘Tel 
Marted with little capital, { will 
how you how. to. get, starved 
At left is pictured ‘one. of ny 

° raduaten, Ar Meri¢G. Sperry, 
Signal Generator 6-Tube Radio Fairmont; Minn. inisownsho. 

Bach of the hundred of Re the em nen my 

Rien thelr Sfor keep This equiment ts You coulde't pick a better time to get into 

27 Doe ane Taevialon core dollar Radio-Television and Electronics. New Telo- 

dimes by bee iy vision stations are going on the air to serve ‘THIS: 

at very major ety hundreds of mew AMT and TRAINING 

Rew. Orieams edi FAI Radio broadcasting stations are also on 

4. Bote a i the ait: All this creates new and bigger oppor AVAILABLE TO 

49RM tepatring tadion. tunities for the trained man who knows Radio- YOU UNDER 
Hee tow airs ‘Television and Electronics wie OS RL, 
Sorkige witha Qe Am hore 

BO Foetal oe He 


a 


Just mall coupon for a 
VREE sample” Bprayber 


Television, ‘won ana iy Me FE 
FM (Frequency fete} tn adlo“Televiion 


Modulation), 


and Blectronies,” Learn 


Please rush my FREE copies of “How. To Make Money See aren en 


Tnsdlost devin abd ficetroney” and "How To Public Trabant best of al for 
ae heater ete et 

Address ‘ahead for you in "Radio 
P ae ish eae 


jions 


‘Qow-—and eount ‘on me 
{or tast action. 


SPRAYBERRY tivx‘cans er, 50" oncago sn 


Address. 


Ce nee ee te 
© "Y Check tere if you are a Vetersis 
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INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS . TRADE MARKS . COPYRIGHTS. 


1424 VICTOR BUILDING, WASHINGTON 1, D. C. 


a 
| { McMORROW, BERMAN & DAVIDSON 
" 


Registered Patent Attorneys 
1424 Victor Building, Washington 1, D. C. 


Send me your Patent Booklet, “How To Protect Your Invent 


Name. 


H 
H 
H 
i 
i 
i 
i 
| ‘Address. vans 


City. i 


i 
{ 
{ 
H 
1 
H 


nd alto “Inven- 
tion Record” form at once. 1 understand this request does not obligate m 
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This Is How You Can Become a 


RADIO - TELEVISION 
TECHNICIAN 


“Prepare Here 
for a career 
in America’s 
fastest grow- 

ing industry 


TRAIN NOW for opportunities in television— 
the field which business leaders predict will be 
among the top ten industries by 1951. You can 
become a Radio-Television Technician in only 
18 months of continuous study at this non-profit, 
well-equipped Technical Institute and College. 


EQUIP YOURSELF FOR 
SPECIFIC POSITIONS 


in receiver and transmitter 
testing, servicing, sales, super- 
vision, and production, Your 
technician's course will also 
be credited toward the B.S. de 
gree in Electrical Engineering. 


Choose the Course That 
Interests You Most 


Practical, military or academic 
training ‘will be evaluated for 
advanced credit. 


Faculty of 85 specialists—over 
1500 currently enrolled— 
Ma xngineering | 33,000 former students, 


Write for weve 48-page 
Picterad Balla 
our Care 


Faun-| 


Terms Begin Jon., 


MILWAUKEE —=— 


JL of ENGINEERIN(|| 


Founded 1903 by Oscar Werwath 


il, July, Oct. 


—. a 
[ MILWAUKEE scHooL OF ENGINEERING i 
| Bent Ps-t040, N. Broadway af: State, Milwaukee, Win. | 
SF Carer at more | 

ae | 

cf 

1 

a | 
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stores, buildings), pioneers in another field, 
All credit to each company for its respective 
“fist” 


jot Wires” Gets Warm Welcome 


Sir: 
1 found the article entitled “How Linemen 
Handle Hot Wires and Stay Alive” [PS, 
July °49, p. 144] by George H. Waltz, Jr. to 
be most interesting and instructive. 

‘At the last meeting of our local I brought 
this article to the attention of the members 
and requested that they read it, It was 
found that some had read it, and a number 
of those present were deeply interested. 

Roy F. Cananen 
International Brotherhood Electrical 

Workers 

Utica, N. Y. 


u 
Sir: 
I would like to take this opportunity to 
thank the staff of PS and especially Devon 
Francis for the article “How Motion Pictures 
Are Projected” in your August 1949 issue 
[p. 150]. 

‘At last a mention has been given to a 
very important phase of a great industry, 
Hardly anyone notices the projectionist in 
the booth at all. 

However, we are still there and thou- 
sands of projectionists and engineers in 
theaters and laboratories all over the United 
States, Canada, and the world are con- 
stantly working and striving to achieve even 
better and greater results for you. 

Micnagt D, Hau 
Projectionist, “Metro” Theater 
New Westminster, B. C., Canada 


Argument for Superbombers 


interest the article in the 
August issue “Can Superfighters Stop the 
Bombers?” [p. 90]. However, I think that 
you have a good answer to a poor question. 

It seems that neither you nor many of our 
national figures fully realize the importance 
of the development of the V-2 rocket. For- 
tunately for us Mr. Hitler had no atomic 
bomb to put in the nose of his V-2. As a 
former lead bomber pilot in Europe I had 
the experience of seeing V-2s going up and 
hearing them come down. I believe that 


New Training Offer! 
NOW you build and 
keep a top quality 


RECEIVER 
to help you prepare for 
a real job in 


fELEVISION 


RADIO-ELECTRONICS 
Choice of 10,12 or 16 INCH TELEVISION "ree" 


Now you can get this amazingly practical aid for learning Television ot home, to help 
you get started toward ° ms 
in @ real job, or your own sales and service business, © When you complete our regular 
home training —described below — 

10, 12 oF 16 inch direer 
‘on optional training 


rn-by-doing” home tra! 


in one of America’ omising 


end Toxi 


dustriol Electronics. Get mo 
of Rodio- +. Work over 300 exper 
of (1) commercial-type for practicel T-V circvit training, (2) double-ronge 
(3) jewel-bearing (4) quelity 
Then build and keep that big new Television Receiver. Here's 
for real laboratory-type training... 


lessons... plus 16 shipments py eat ff 
nts and projects— including building 


DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. PS-F-10 
Chicago 14, ilinois 

Without obligation, give me complete facts showing 
how | may moke my start in Television-Radio-Electronics, 


Nome—__Age__ 


ee | 
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And to think they used to call me 


of Ny 


Give Me 15 Minutes a 
Day and I'll Give You a 
NEW BODY 


PBORLE used to lush at my, hin 
7 tb. body. I was ah ned to strip 
for sports or for a swim 

fun of me behind my 
Giseovered my muscle: 
tem—"Dynamte Tension. 
me Into mich a complete speciiien 
Of MANHOOD. that tod: 1 
hod the ttle **The World's 
Mont Perfectly Developed 
Man. 


tarts to tee 
“and ot 


fou simply utilize 
Hie power in Your own bady=w atch it 
inereane. and “multiply nto ren! solid 
TIVE MUSCLE. 


FREE BOOK 


Mail coupon right now for my Illus 
trated. boo! 


CHARLES ATLAS, DEPT. 1 

Vis east 23rd Strest, New York 10, W. 
T want tho proof that ""Dynumic Tension” will help make a 

Bar Hah thom ea haul Bony 

Health and Streagta =" "Our fee Book 


Name... 


Address... 


city. 
20 Poruiar science 


there is no way for a rocket of this type to 
be shot down except by sheerest chance. 

Let us forget for a moment the B-36s and 
F-90s and Igok at the “superbomber” we 
should have in production. 

It will be armed with an atomic bomb or 
equivalent. It will have acceleration in ex- 
cess of that of any jet fighter. It will have 
no service ceiling. It will be guided to its 
target by techniques already in use. A 
human pilot would not be able to ride it, 
let alone out-maneuver it in an interceptor. 

This machine is not only possible but 
practical now. Why waste time and money 
building piloted bombers and fighters? 

Vicror F, PreNpLer 
Cleveland Heights, O. 


y 


Sir: 

Having been a projecti 
years, I feel your article “ 
tures Are Projected” [Aug. '49, p. 
could stand some revising. First: 
first dots warn that it is almost time to switch 
reels.” It is no warning whatsoever, it is a 
clue to start the motor. 

Second: “In a moment he switches on the 
current to start the second machine rolling.” 
This sounds as if he just starts it at random; 
actually he starts it when he sees the first 
clue as previously stated. 

Thirc ‘ice tells him when his 20 
feet of “leader” will have run past the film 
gate.” He does not rely on practice; he re- 
lies on a pair of signals. Furthermore there 
is not 20 feet of leader. Most operators 

thread” on a figure 8, which means there 
are 8 feet (not 20) to run past the film gate. 

Fourth: “An ingenious variable-speed 
motor feeds the positive carbon into the 
arc at just the rate that the carbon is 
burned.” What about the negative carbon? 
It would be hard to keep a good light on 
the screen if the motor feeds only the posi- 
tive carbon. The fact is the motor feeds 
both the positive and the negative carbons, 
keeping the are equidistant from the film. 

James Scuont. 


Pays Your Money . 


ist for about 15 


Jamestown, Ky. 


PS is grateful to Reader Scholl for the 
additional information on motion-picture 
projection. Before publishing the article, we 
checked it for factual aceuracy with the chief 
engineer of the largest manufacturer of com- 
mercial projection machines, 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Get Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 

Engine Rebuilding 
eral Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical Master Shop- 


Method Home ‘Training, you 
study at home in your spare 
Ume, You receive Spare ‘Time 


Work Lessons, which show you 
how to earn while you Learn’. 

for extra money and experience. 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


To make your training com- 
plete, we give you selected me- 
Chanic's. tools “and. equipment, 
illustrated below, Including all: 
metal tool-box —-as a. regular 
part of your instruction. 


Shop-Methed Home Training by 
an Established Resident Sc 
Prepares you for Many Good Jo! 
Onportus 


‘dependent 


(NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

WOW WE TRAIN 
YOU...SEND 


Manual 


Spare Time Lessons 
Engine Service Manuals FOR THEM 
Engine Repair Topay! 


Drive Systems 
Diesel Electric Power 
‘Thermodynamics 


TOOLS AND EQUIPMENT 
INVESTIGATE 
Secure Full Informotion 


APPROVED 
FOR 
VETERANS: 


Check coun 


NATIONAL SCHOOLS _ t 
LOS ANGELES 37, CA EST. 1905 Afr Ui 
FIND OUT NOW...MAIL COUPON TODAY 


NATIONAL SCHOOLS, Dept. 10—PSD 


Ml in encelope or 
‘este on penny posteerd) 


YOUR FUTURE IN DIESEL-AUTO 
amie Lesson, 1 understand 
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INVENTORS 


A patent is a valuable right. On the 
basis of a constitutional provision Con- 
gress has established a system under 
which inventors may secure the exclusive 
right to prevent the unauthorized use, 
manufacture and sale of their inven- 
tions for periods of seventeen years. The 
inventor secures this protection by ob- 
taining a patent. 


Unless an inventor is thoroughly 
familiar with such matters, he is advised 
to employ a competent registered patent 
attorney or registered patent agent, as 
the value of patents depends largely upon 
the skillful preparation of the specifica- 
tion and claims. 


This firm is registered to practice 
before the U. S. Patent Office and is 
available to assist inventors in the prepa- 
ration and prosecution of their cases. 
Detailed information and the preliminary 
steps to take to obtain patent protection 
will be furnished upon request. 


Form below for mailing convenience 


EVANS & Co. Wuhan I. Gane 
TEN AaRNTON G DIG 


440-L MERI 


ec 
VICTOR J. EVANS & CO. 
440-L Merlin Building, Washington 6, D. C. 


‘e Please send me without obligation a copy of your 
booklet “Patent Protection For Inventors” together 
‘with your convenient “Evidence of Invention” form. 


© Name 


© Address... 


City and State. 


PATENTS | TRADEMARKS = COPYRIGHTS 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, Insure 
larger earnings. and are bigger successes, in business and 
Bublic ite. Opportunities ‘NOW greater than ever before. 
Bend for our Catalon 


ARTS and SCIENCES 


Courses in. Philosophy: Education: Letters: Public Health: 
Medical Jurisprudence: Psychology: Sociolot 

istry: Geology: Political Science: Theolony: 
merce; Accounting: Mathematics: Statistles; Am 


ENGINEERING 


LEAR 


by fas) ener — 
EAnTOORIN meoo! Cx 


al home 


fom m BAKING 


‘ime home study course 

Jays solld foundation. If you have the aptitude 

{or this type of work. send for FItL-E Booklet, 

“Opportunities In Commercial Naking. 
MATIONA 

13155.mieneond 


Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
COMMERCIAL ELECTRICITY 


raduaces tet the top par obs! 


BAILEY TECHNICAL SCHOOLS 


1655 So. Grand Blvd., St. Lovis 4, Mo. 


.€.$. STUDENT JUDGED 


BEST APPRENTICE 
IN THE NATION 


Ex-G.I. Took Course in 
Electrical Engineering 


I.C.S. Training proves its worth. Recently, 
Robert M. Hutchison of Evansville, Ind., 
was picked as “the best electrical appren- 
¢ in the nation.” He had studied Elec- 
trical Engineering with the International 
Correspondence Schools. 


The award was made by the National 
Electrical Contractors Assoc’ 
dreds of apprentices from every sec 
the country figured in the compet 

‘The same training that brought “Bob” 
Hutchison national recognition is available 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7639. 


“Here's why I consider I. C. S. 
Courses exceptional 
1 LCS. texts are easy to understand; 
explanations are very cle 


The student determines his own prog- 
ress; gets a real sense of achievement. 


Textbooks and lesson material make a 
valuable set of reference books.’ 


ROBERT M. HUTCHISON 


on 


to you. If you want the security and rewards 
that come with sound, practical training, 
mark and mail the coupon today. Find out 
what I.C.S. can do for you. 


APPROVED | 


ta 


RANTON 9, PENNA. 
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“Envlimant under Gi il aporoved for World War Il Veterans. Special alin ats to members of the Ard Forces. 
‘Canacia residents send coupon to International Correspondence Schoott Canadian, Lid, Monreal, Cada. 
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You Can Influence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your directi 
Simple—yet it is a positive demonstre 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 

fe depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view —to be re- 
ceptive to your proposals? 

low many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That‘ thoughts can be tra 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments 
of mind by the ancients are now known to 
be fact_not fable. The muhod wherely 
these things can be INTENTIONAL’ 
not accidentally, accomplished has been a 
secret long cherished by the Rosicrucians— 
one of the schools of ancient wisdom exist- 
ing throughout the world. Write for the 
free copy of the fascinating sealed book, 
“THE MASTERY OF LIFE,” which ex: 
plains how you may receive this unique 
wisdom and benefit by its application. 
Address: Scribe LXH. 


The RostcRuctIaANs 
San Jose, (AMORC) California 


~USE THIS COUPON——> 
| Scribe LXH 
| The Rosicrucians 
| San Jose, California 


I am sincerely interested in an intel- 
ligent method of attaining a mastership 
life, Send me without obligation, 
pour FREE Book which explains how 
may receive and use your age-old 
method. 
Name.. 
Address. 
City. 


All weather protection for 
your convertible top... 


- The Robbins 


TOPPER 


TOUGH, TIGHT-FITTING, HEAVY VINYL 
Here's what you need this winter 10 Biguee your expensive 
converuble top. Get a Robbins ough 
Tiodelb-ihere's' becutfal vee Alte nie ls 


KEEPS TOP CLEAN IN ALL WEATHER 


“TOPPER” is easy to install, and fits like a glove. No more 
isather stains, grease stains, and quick top 


play rele? 
igota Ger yout “TOPE ge toute ONLY 
RSS ore Sealer ont og) So 

ready for bad weather. Be sure to 51 00 
SeSivwas eae 125 
ORDER YOUR “TOPPER” TODAY! Postpaid 


JIM ROBBINS CO. 


21724 Woodward Avenue, Detroit 20, Mich. 


GIANT ASTRONOMICAL TELESCOPE 


Ready for use, 6 ft. tripod. 100 diameters 
maguiseation, (10,000 afea. mi 
tion). Extra eyepiece expecially sul 
observing Milky Way, Nebulne, Co 
Double Stars and Star Clusters. 
rojector lens for watching sun a 
ilipower ana clear vision guaran 
 $15.00-"25'9¢ ae C:d.D. ord 


Shipped via Express 9.0.0, Manorv 


SUFFOLK SCIENCE SERVICE 
4 Depr. cr. MANORVILLE, N.Y. 


CHROME CUSTOM STYLED 


er Moucfacthen or ret 


rice on Peery Porrkck . 
AAUTOGRAM., IC. Dept. PS 3242 N. Pulaski Rd., Chicago 41, I, 


gears, Write AT ONCE for inte MONEY A 
ow they GLOW IN. 


Seeeruae 
‘Madison Mills, 303 Fourth Ave.,.Dept. B-5, New York 10, N.Y. 
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THOUSANDS ROW PLAY 


who never thought they could! 


Wouldn't Take $1000 fer Course Shores Course With Sister 


The te 
lundeestamd thew. 1 have te 
n't take thousand. dollars 
ove. "Me Ay, Kansas City, Mo 


The tea 


uk 1s 40. oterestlag and the 
fut couldn't ask for anys 
Trecounmetnl your ewurse Nighy 
Te wth ie an feels the 
Waseay, Whe 


] You, too, can play any instrument 
By this EASY A-B-C Method 


‘OU, think it's diMeult to learn mu- 

sic? That's what thousands of others 
have ‘thought? Just like you,” they 
long to play inatrument—the 
Blano. vi 


for only a few conts 
mind if you 


rint and Picture 
‘about th 
If interested 


the _ plea: 
thought it took months 
tedious atudy to learn, 


Learn in Spare Time at Home 


they made an amaxing 
“They learned about a won- 
mn musie at home 
acher — wi 
as aurprieinaly 


Had given up" hope 
«i your course Som was 
"C, &, Tawlen, Ohl. edious, study—and 
short tine, They wrote to t 
ool of Music for the facts. a 
this remarkable short-cut 
And_ the facts 


3 


amazed to find how easy —— 
it-was to learn. F 
othe, Feault? Over 850 | figs 


and women, 
studied ‘music at home 
this simple, A-B-C way. 
Now. all over the world, 


ated kit 


ir tree riot an Pe 
4 enthusiastic musie-lovers unoeat supplied whet Needed, cash wr ere) | 
e enjoying the thrilling Saxophone ‘larinet aetieat 
Trumpet, Cornet Trombone yer | 
their own. music. ‘They Flute 


feed Organ Mle 


have found’ the key ‘to Tenor Banjo Elementary 


good time, popularity Ukulele ony 
Plays Alter 2 Months SA pros, 
1 hesitated hefore seiling for your Costs Only a Few Cent Atnenty 


@ Dey 
Ang, that's what you 
can do, right now. Ge 
the proof that you: too. 
fan Tearn to. play’ yout 
‘orite instrument — 
quickly, easily, in spare SAVE 2—STICK COUPON ON PENNY POSTCARD 
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| 
| 
| 
| 
satisfaction of creating | 
! 
| 
| 
| 
! 
! 
i 


my 


PLAN FOR YOUR 


SUCCESS. 


Learn 
ELECTRICAL 
APPLIANCE 

REPAIR 


and 
SERVICING 


OPEN YOUR 
OWN SHOP 


EARN WHILE ‘ 
YOU LEARN 


YOU LEARN TO REPAIR 


Lomps, Motors, Irons, 


PACIFIC TRAINING SCHOOL — Dept. 5 910 


Vacuum cleaners 
Washing machines, 


lectrie), 


1 7217 So. Broadway, Los Angeles 3, Calif. 1 
send me your FREE BOOK. I 

7) a + ace__! 

i) i] 

jADDRESs____ ZONE. 

erry — 
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ot 


eo” MOUNTINGS 
ORIGINALDESIGNS cee, 


BOOKENDS + ASHTRAYS + PHOTOFRAMES 
“THEY SELL ON SIGHT 


WRITE TODAY FOR 
ILLUSTRATIONS AND PRICE UST 


Dorothy Laue, ue. 


VALLEY STREAM, N.Y. 


PRESERVE REAL FLOWERS 
in Crystal Clear Plastic 


WHICH OF THESE 4eceemdtied 


“INTERESTS Gee MOST ? 


Accounting 
ning 
inir Conaitiont 
co & Building 
architecture & Buildin 


contracting 
Crerel Enginoeri@g 
Drafting & Desiom 
lectrical Engineering 
Electricity—Practical 


‘etronics, Industrial 
High School Courses 
Machine Shop Operations 
Mechanical Engineering 


THINK! LOOK FORWARD! 


Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


© Today, choose the job you want—and prepare for it. Or if you are already engaged 
in the work you like best, start training now for quicker promotion. Acquire the 
knowledge that will help you to get ahead faster, make more money and have 


greater security. 


Invest part of your spare time in more rapid progress. Start training now, in spare 


time in your own home. Be ready to grasp your opportunity and step out ahead of 
those who lack the ability you have attained. 


American School, founded in 
help you to reach your goal 
just as it has helped others 
during the past fifty-two 
years. Give serious thought 
to the list above. Pick one or 
more subjects that interest 
you. Then check the coupon 
at right, add your name and 
address and mail it at once. 
The school will send you de- 
tails on its training plan and 
outline of study prepared by 
specialists. There is no 
charge, no obligation, so send 
the coupon immediately. 


AMERICAN SCHOOL 
t. G-746 Drexel 


Street, 


cago 37 


1897 as an educational institution not for profit, can 


oME = STUDY TRAINING 


gQpoconannena= 


Ya 


“i Take This First Easy Step 

Fe] CHECK, CLIP AND MAIL COUPON NOW 
ra AMEN ennes cpg Dee cook aE ca ee ea aT 
sl arene "Subject checked anemia 
$ H Kelrigeration 

3 

zt 


Occupation 
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* $35 TO $50 A DAY 
* STEADY WORK » LIFETIME 
SECURITY * PLEASANT INDOOR 
WORK © SMALL INVESTMENT 
* NO SPECIAL SCHOOLING 
*« NO TIME CLOCK TO PUNCH 


* YOU ARE BOSS! 


This wonderful future 
can be yours—as a floor sur- 
facing contractor with an American 
Machine! We have the “formula” 
brought success to thou- 
it can do the same for YOU. 
Floor sanding is a down-to-earth 
service that's needed every day. 
No big overhead...no large in- 
vestment (a new car costs 3 times 
as much). Easy to operate an 
American Sander. Plenty of 
prospects—new or old homes 
—a year ‘round opportunity 
to make BIG MONEY and 
be your own boss! Send for 
“money-making” booklet en- 
tiled “Opportunities in 
Floor Surfacing” — use 
coupon and enclose 25¢ 
in coin or stamps to 

cover handling. 


FLOOR MACHINES 


‘The American Floor Surfacing Machine Co. 
H SSTS0°S. Char Se Polede ss Oke 
| Enclosed ed 256 Ja seamps or col 
Hosta Spor tnites ta Fibbr Sh 
ling me how I can start my owe er 
nding Business. 


Name + 
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: YOU'LL NEVER HAVE 
BUT ONE HEAD OF HAIR 


“Will You Give 3 Minutes a Day 
To Take Care of It? 


Take advantage of this opportunity to leara 
mote about the new electric-auromatic Vita- 
brush that turns 20 minutes of redious, tiresome 
hhand brushing into just 3 minutes of restful, 
stimulating fun. Handyasanelectric razor, Vita: 
brushing does these things well 
© Gees your scalp refreshingly clean, removing 
ching dandruff scale, accumulations, dust. 
# Distributes the natural oils, "polishing" the 
ing it sofier, glossiet and 


98, stimulates the circulation of 
the blood supply in your scalp. 

Don’t delay Send for full information on how 
Vitabrush can help you in cating for yout scalp 
and hair. Just say, "Tell me about Vitabrush.” 


Henhey Mig. Co., 3740 Field Bldg., Chicago 3 


1 MOTOR TUNE-UP 
GAUGE 


new—Simple to Use 
© Aluminum cage cast bronze movement — 
Sustanteed: Cheeks entire motore-Plugs: Porn 
Rines—Valver-Musier-Puel Pump--Garbure: 


WORLD'S LARGEST MFR. 01 GAUGES 
WORLD'S LOWEST PRICED 


ADDING MACHINE ~~: 


rT 


IN COPPER TOOLING 
AND ETCHING 
No Experience Needed 


it easy to learn 
juchit—“you‘stirt making’ money Ficht from the 

 mlas this opporuaity fo cagh in-at once on th 
No MONEY. ‘act Now to wet all the free deta 
Your name on a penny postcard today—Do it Now! 

Write Today. Money-Back Guarantee, 

HOLLYWOOD COPPER ART STUDIOS Dept. PS-10 
4287 Beverly Blvd. Los Angeles 4, Call, 


Wow! THE FIRST TIME YOU CAN GET 


‘ 


VELEVISION 


eaplo AND ELECTRONICS 


PREPARE YOURSELF FOR A 
PROFITABLE Fascinating FUTURE 


RTS Gives you 


of TELEVISION and RADIO PARTS 


mnlclane guide 


YOU BUILD A TRE RADIO 
RECEIVER PLUS MANY OTHER 
PRACTICAL JOBS & EXPERIMENTS 


do many pe 
equipment lustrated, perform 
than 100 other fascinating, val 


Latest reports estimate 490 s.2208 
new telewi 


KEEP ALL 
EQUIPMENT 


Under the RTS amazingly easy 


Send FREE Illustrated Book showing how 1 can make 
good in TELEVISION and Radio through training under 
the guidance of expert HTS Technicians. No obligation, 
(No Salesman will ell) 


RADIO-TELEVISION TRAINING SCHOOL {Nag ce 
5100 $0. VERMONT AVE. LOS ANGELES 37, CALIF, USA. / a a re 
ESTABLISHED 1922 — 27 YEARS AGO Cor. Zoxt. 


..ncsssscccccco=== 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
CUAUTO MECHANICS] WELDING—ARC ond GAS 
CC]DIESEL MECHANICS] MACHINIST 
(REFRIGERATION PIANO TUNING: 

(J BODY-FENDER 


Ww Living Expens 
Day and Evening Classes 


Also the following Home Study Courses 
COPLasTIC —CJREFRIGERATION —_[_] DIESEL 


GREER SHOP TRAINING 


(Desk E}) 460 South Stote St., Chicege 5, Hl 


EARN MORE 
MONEY! 


Be your on 
Fro rf ou 
tia 


NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33 Street, New Vork 1 
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SURPLUS STOCK 
FROM MID-' a 


3 for $1.79 
als eboice of 


ditching at 
Task! Memes 


MONEY! Saree eek 
pls postage oF 
Keane tad tes Giant ee 


PANTS TO MATCH 99¢ 


sexist measur aid rg iengtia 


COVERALLS $1.49 


Seu chrst mrasurrment 


MILCO SALES, Dept. B-262 {2 874s 


THE WORLD'S 
Greatest VALUES 
in sees 


ech vo Aeron 

Televiaion. “Also Bus. Admin, A 

27 MONTHS fut" campus. well equipped i 
‘suceeaatil 

Write 


‘6th Year. 
Stodentstromalt 
‘over the world, 


* GABARDINE + |p 


FICER'S sHints 


Now Y0U-700-Can Be 
a“WHIZ’on ANY 


AUTO REPAIR JOB! 


of 
owing operation 
OV aerlow—ond, BELOW 
movin 
How to.adjust Ford si 
ed in se 


‘Tesiness Magazine 


ERE’S the book YOU need to 
‘whiz through” any repair job 
‘on any car built from 1935 thru 1949 
~including those “ornery” extra-hard 
jobs that 
‘a headache. 


i el 
Bin Bien 


‘THOUSANDS of men like the 
three above are letting MoToR's 
brand-new AUTO REPAIR MAN- 
UAL help them “lick” even the tough- 

problems —in LESS TIME, 
with LESS work and MORE profits! 


Complete “‘How-To-Do-It* 


With them you’ ean repai 


from carburetor to rear. end, Ford of 


SEND NO MONEY 


Find out for yourself how this book ean 


7 for teal 
vy FREE 
Pay ‘postman nothing. Put 

th 


coupon today! con, ‘Book 
West ssh street, 


Dep i 20 
Rew Yor 19 8. ¥ 


‘MoToR BOOK DEPT. 


Covers EVERY. job, on 
EVERY truck made f 
eae. thru. los! 1400 ph 
fires, #52 pages, 3001 
facts: All types ‘Gasoline 
Engines, | Truck Diesels, 
Hesselmans, Puel Systems, 


Desk 210, 


250 W. 55th Si 
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acquire 
NIGHTS AT HOME! 


LAI LL.B. DEGREE 


LaSalle's famous Law Lihrary—used as refer 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

hese 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basie field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 


‘Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 


are winning rapid advancement in business and 
public life, Mail coupon below. No obligation, 
LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 


417 5, Dearborn St. Dept. 1083-L Chicago 5, Ill. 
Send me your two FREE booklets described above; 
‘without obligation. 


DEGREE 
27 MONTHS 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, 

ICAL and RAUIO. ENGINEERING’ (including 

Hundreds of young men. are 

Inthis recognised Institution 

Hon forma. start quarteriy. Man 

fnajor part of thelr collogo expenses in this ia 
‘Low tuition, Competent instruction. Thorough intense 

practical’ propiam. Modern laboratory ta 

ew phate fab. ang 

ited {nstruction etaphasized 
"Approved for Veterans. Engineering preparatory courses. 

gridldate teotn 48 states and 24 lorelgn countles: Eater 

Becember, March, June, September. Send coupon for se 

Catalog aiid full istormation. Enroll now 


_—————- SEND COUPON ToDAY.——. 


i INDIANA TECHNICAL COLLEGE 
| e109 & Workington Bovieverd 
| f2a% Wayne’ 3,oalane 
[elias acct ee 
is 

| 

| 

| 


industrial 


1 enh El Mechsatceh Ch 
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MAKES YOUR 
PLAYING 


First and only seamless bell, of su easton! 
Sew metal made by clecup-snechanical 


rocess Inipossible to overblow or crack 
E'notel Gives amazingly greater fexibik better: / 
itycpieher tone ally easier reaponag 
Exataive on Conn truthpet corpets and 

freee tetanic 


FOR FREE 
FOLDER , 


CASTING 


ENORMOUS PROFITS *SiaNe 


Trained Men Get the Better 4 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE 
BODY and FENDER 
It interested wr 


ATLANTA MOTIVE TRADES INSTITUTE 


er a $1.98" 


ALMQUIST ENGINEERING, Milford 25, Pennsylvania 


‘You receive complete standard equip- 

sment, Including latest type High-Mu 

‘Tubed, for. bullding vazlous experl- 
test, units. You progress 

step by step until you build’ a fom. 

plete Super! ezoayne Receiver. tes 
se und keep. 


ICEIVE THIS 


PROFESSIONAL MULTITESTER! 


‘or make 


Plete with test 
SIGNAL GENERATOR 


Bise ts both 
Fan 
Yor a AF 


AUDIO OSCILLATOR: 
‘An electronic 
device, which 
Produces, audio- 
rrequency 

nals for mod 
Tating RP. (radio frequency) carrier 


‘waves, tenting ALP. (audio frequency) 
amplifiers, speakers, etc. = 
TRF. 
4 RECEIVER 
4 Youbutia 
everal 


RP. Re 
ceive 
of whlch, 
° tube set, is shown 
here, You learn construction, align 
Ment, Take receiver tests, and do 
‘trouble shooting. 


Business of Your Own 
Radio Manufacturing, Sales, Service 
Broadcasting “Telecasting 
‘Telev o 


‘Sales, 
Laboratories: Installation, Mainte 
Tanee of Electronic Equipment 
‘Electrolysis, Call Systems 
Qarapes: Auto Radio Sales. Service 
‘Systems and Telephone Com- 
‘Oll Well and Drilling 
anies; Engineering Firms 
Bound Systems Police Radio 
other good jobs 
"in many toleted Weide 


ned 


‘Checking action of condensers 

Experiments with cathode 
‘principles 

Experiments with resonance 

Producing beat frequencies 

Calibrating oscillators 

Experiments with diode, grid-bias, grid- 

Jeak and infinite impedance detectors 

Practical experience in receiver trouble 


‘shooting. 

Appileat visual tester in check~ 
hg parts and cireul 

Experiments with inverse feed-back 


‘Advanced trouble-shooting 
‘and many, many others 


Complete Training by Practical 
Resident Trade School, Est.1905 


The same highly trained faculty, in- 
struction materials and methods ‘used 
here in our large, modern resid 
school, are a to your training 
fn your own Rome. Shop Method Home 
‘Training has been proved by hundreds 
Of successful graduates, 


ment lessons 


ree sedns 
i ee 
pt 


man wil 


| 
| 
! 
I 
! 
| 
1 
1 


experimental | SAME 
nite such ag | apn 
those shown at az 
left, and how | cry. 


to conduct 
many tests. L. 


NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. 
FIND OUT NOW 
National Schools, Dept. 10-P5. 
4000 South Figueroa Street 
Los Angeles 37, California 
Send me your FREE book “ 


{he sample lesson of your course. T understand no sales- 


— 
(i Gheck here if Veteran of World War it 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


‘You will find all lessons easy to under 
stand because they are illustrated 
with clear diagrams and 
‘examples that you work 
Every piece of the eqlup= 
ment and complete nwo 
Send you is yours to keep and enjoy 
including the multitester, experimental 
quipment, al parts of the Superheten 
‘tube manual, radio dictionary, 


lete, modern Television tex 
‘All parts are’ standard equipment. 


Shop Method Home Training... 


Earn While You Learn 
With our practical resident Shop 
Method Home ‘Training. you study in 

our spare time, You fecelve Spare 
ime Work Lessons, which show you 
how to earn while you learn. Service 
neighbors’ radios and TV receivers, ap= 
Blidinces, ete. for extra money and ex. 
berience: Many National students 

fil or part of thelr training with spai 
time earnings! 


DON'T DELAY! The Radio-Television 
Industry 1 men NOW! 


‘APPROVED 

on today ond we'll 

OM ETERANS! | rush you full in 
formation. 

= 


‘our Puture in Radic 


a 


ae 
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SURPLUS BARGAINS 


Do you want 


..to go to College? cand new wets Ge belts 


the original package. Only... 


.- or to enter a Profession? POLE AND TREE CLIMBERS 


Without straps. Used, good. 
Per Pair, only oo, $158 


. or get an Office Position? nano new! HAYDEN TIMING UNIT 


“To get, anywhere, you practically MUS High Stool scellent as an automatic timing device for 
You eab completo eee sh png gene tent erin & 


‘Send 10c for our jam-packed Catalog! 
Enclose full amount with order. All Equipment F.0.B. 


| Cc & H SALES COMPANY 


WELDING naive 


5 VOCATIONAL 


HIGH PAY © SECURITY 


When You 


LEARN A TRADE 


Get ready for a well-paid, lifetime job 
oF a business of your own in one of 
these FIVE ESSENTIAL TRADES. 

plete training under expert in- 
structors with practical ex} 
Prepares you to step into a good paying 
Q) ie with & future and security. 


ial 
‘Appliance Repair | 
SFr cutting and 
Seeing to complete states, bint 


8 TRACTOR: opine overheat 
Traramiaions, Carbareuon Generator 
bon Systema, Tune 


Get a MURRAY Electro-Stylus 


for FUN and pron) 


NATIONAL TRADE SCHOOL 
DEPT.C » 2610 Grand + Kansas City 8, Mo. 


Without obligation to me please send full information 
fon the course checked. 

—-Aviomotive and Tractor Technician 
Plumbing ft 


502 West Colo. Ave. 
mend Cole. Springs, Colo. 
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feaal 


7-Day Trial 


Just Meil Coupon NOW 


How Thousands Are Now Getting 
NEW KITCHENS This Easy Way! 


Amazing New Book Shows How to Plan the 
Space —Build the Cabinets, Install and Finish 
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*: GOVERNMENT LICENSED 
AIRPLANE ““~ ENGINE MECHANIC 
Z at LINCOLN 


EARN BIG PAY IN 


Teun 
Gosigned for veterans or others. with 
penance, Either course {s,svallable to 

‘ai . Write today for com- 


plete information 
me Py AVIATION, INSTITUTE, 


Be A MASTER PLUMBER 


Earn $15To $50 ADay 
DON'T ENVY THE PLUMBER—| 


LX a few cents worth 
of materials 
BRINGS YOU DOLLARS! 


‘Wawe vour Own Lasting, 


Suecesssful Business™Be Your 
&. Boss— Help me Hug: 


ae mae wie 
LEARN iN: 32 WEEKS Wire 


NIVER! 
19 HOLMES. STREET 


= 


Splendid Hobby or Vocation 
Prepare in spare time. Practical basic 
training. Long-established school. Send for free 
‘tunities in Modern Photography” and 
particulars, Sent postage prepaid. No obligation, 


BeMAN, fom" 
ACT NOW Display 


World Famous EASY TO ASSEMBLE 


PACKAGED BOAT KITS 


COAST INDUSTRIES 3x 
Pleate"rush me all the det 


erry stare... 
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, P.0. Box 242 
jew York 10, New York 
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GOVERN 


MEN 
START AS HIGH AS 
$3,351 YEAR 


Veterans Get Special Preference 


Franklin Institute 
west 


Stenographers Tpit 
‘Moot Inspect ‘ia 
Many Other Sa 


Gentlemen: Rush to_me, 


PREPARE GO FREE of charge, list of U. 
IWMEDIATELY pig Pay Job 
FOR WEXT EXAMS '40-page book a 
Common Ede scribing salaries, vacation: 
tien Ohm © hours, "work. ‘Tellme how to 
Somicient /' qualify for one of these jobs, 

Moll / 

Coupon Name 

TODAY 


The New. 
MOTOR TUNE-UP 
MANUAL _ 


Gives you ALL the informa- 
tion you need in order to 
understand THOROUGHLY 
the modern automobile en- 
gine and how to keep it in 
top running order. 


ALL principles os wall os 
detailed: practical Instruction 


Explains all electrical and engine prin- 

ie the function of EVERY part in 
Saceries, ignition” system, distributor, 
Spark pligs, fuel and accelerator pumps, 
farburetor. choke system, valves, powe? 
ie, bearings, manifold, coaling' stem, 
Harver motgr, generator, voltage reBU 
intor, etc. ‘Shows step by step how to 
test cach part, make sire meter readings 
are accurate, locate all types of trouble, 
‘make all adjusements. Full information 
fo fuels incl 


Vet?. 


190 diog., i. 
(pommel: APPROVAL 


ection FN Ary Hew York 
Please send me Moror Tune-Up Manual on approval. 1 

J ilsites seni $550 or retin the book 10 dar I 

I. Signed, 


U aasess. 


3B PoputAar science 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded, All’ text material furnished. Easy 
yyment plan. Send now for FREE BOOK—"Law and 
xecutive Guidance.” It explains the course—how 
ou may enroll and the many ways you may profit 
rom Law Study. Write TODAY to: (G1 Apr 


AMERICAN EXTENSION SCHOOL OF LAW 
19-PS, 646 N, Michigon Ave., Chicago 11, Il. 


Imported Simulat 
MEN’S DIAMOND 


COPY OF $500 ORIGINAL 


WEAR 10 DAYS $965 


Dept. 


AT OUR RISK 
SEND NO MONEY 


GRAND JEWELRY COMPANY 


Des Moines 11, lowa 


THE BETTER JOBS becouse they ore PROPERLY TRAINED! 
Practical Shop 


see inten 
COMMERCIAL TRi 
250, South Tot St 


ADE: 
ono eer nada A 


LEARN TO WRITE 


‘The Magazine Institute, « private school owned. operated, and 
staffed ‘by successful writers and editors, offers an up-to-the 
‘inute course in writing for magazines ‘which makes it easy for 
beginners to get started in this rich field. You work in spare {ime 
st home. You may concentrate on elther fiction er ‘non-fiction. 
Bend today for the FREE CATALOG describing the Magazine 
Institute method. VETERANS: THIS COURSE APPROVED POR 


ease send free catalog, without obligation, 


TA MI DWES’ 
1950 


wp 


— ROM. 
© THE MIDWEST FACTORY and SAVE! ism 


ADDRESS. H 
: H 
Dept. X243, 907 Broadway, Cincinnati 2, Ohie fSccsaceasecscnssacsccsenscsscnseard 
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Lee the WIDE WORLD 
MAGAZINE take you every 
month on a voyage of breath 
taking adventure to many 
strange ports, This unique 


packed with action and vividly 

Muse Every narrative 

told as it actually happened ; 
Y a ehrill. 


Join the World-wide 
Brotherhood of the 
WIDE WORLD. Send 
‘Coupon below NOW! 
CLIP AND MAIL -——-—-————-] 


$3 (reduced 


se) 10 George Newnes Le: 
U's. Subscription Oifice (W.W.67), 342 Madison Avent 


ect to your address from London. “Two Years 


! 
1 
| (normal rate $7). 
1 
1 
| 


INVENTORS: 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take to secure a Patent. 

‘The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. BEAVERS 

(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, 


D.C 


PATRICK D. BEAVERS, Registered Patent Atty. Ml 
937 Columbian Bidg., Washington 1, D. C. . 


Please send me full information on how @ 
to secure Patents & Trademark Registration. 


Name, 


Street 
city, 

2 
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NATION'S. “ LEARN-BY-DOING” 
LARGEST 


EXCLUSIVE 


ey PRACTICAL TRAINING 
NOT “HOME STUDY” 
Get actual experience tn gre 


6. APPROVED Si,."crr Lt Lear al gh 


-al Electricity; Housewiring, Motors, Const,, Mi 


rd. brings the storys 
MICHIGAN TECHNICAL INSTITUTE, Dept. PS-10 


‘2281 W. Fort $t., Detroit 16, Michigan 


PATENT 
LAWYER 


PATENTS tsvre 


ree ae U.S. PATENT OFFICE 1922-1929 
GUSTAVE MILLER REGISTERED PATENT 


Tro 
©2-PS WARNER BLOG. send for Yor 


Send for Form 
WASHINGTON 4. 0. C. NVENTOR'S RECORD" 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Obligation, write for information explaining the steps you 
Should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Atto 
205 Columbian Building Wai 


HIGHEST 
ROYALTIES and CASH 
FOR YOUR INVENTIONS 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 
St. (Suite C) Lon Angeles 43, Cattle 


fT) FOR INVENTORS 


HELP == 


Hundreds of, manufagtu 
INSTITUTE of AMERICAN INVENTORS 
O 


354 5. sort 


ave requested 
. 3, 1926 Eye St. N.W., Washington 6, D.C. 


ATENTS 


AND TRADE MARKS |= 
¢€.A.SNOW ECO. 


REGISTERED PATENT ATTORNEYS 
FOR INFORMATION TO 


246 sunw AUT, wast 


E 


TON 1 


TO PROTECT YOUR INVENTION, 
steps to, protec it by @ U, S. Potent 


Mase YOUR OWN 


Griffin reavycut 


LEATHER PROJECTS 


‘Over 100 KITS in every kiod of 
Tooling and Carving Lesther 2c 
curately cut sll parts included, 
Only Top Grade Leathers wsed. 
You do the choosing. You do the 
tooling, carving, stamping, the 
Punching and stembling 


EVERYTHING FOR THE 
LEATHER WORKER 


TO HOME 


FRE 


beautiful designs. 
'8 economy plans for 


eae 


LF. GARLINGHOUSE CO., Inc. Box PS, Topeka, Kans. 


FIX HOLES, Rusted SECTIONS on CAR 
and FENDERS with Amazing FABRIC-METAL PATCH 


man "34.95 
ee ae 
FREE 
L A Wy. soox [el 


Popes catalog 


uild Better Trailers 
with Safety-Engineered 


[ 


——— 


+ Send for your copy TODAY! 


HAMMER BLOW TOOL CO. 


Dept. D-36 Wausau, Wisconsin 


PLASTICS 


Tops for enstin 
Rovelties 


ri cen 
ea ea 


$0.95 


pozen 
$10.45 


Esitea"earvinn 


cavity’ before. color 
is “cavity. before ‘backing 
$0. 


ro 


sale 


oe len orate 
ae a 


| Bis fr. 
sh th =" live 


FRY PLASTICS CO.—pepr. 20) 
7612 So. Vermont—Los Angeles 44, Calif. 


INTERESTING ARTICLE ON INTERNAL PLASTICS CARVING— 
SEE PAGES 185, 186 & 187 SEPT, ‘49 POPULAR SCIENCE 
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BOOKS ON APPROVAL 


SEND. MO MONEY. Just mail tbe coupon 
‘Thick ante 


fore ct 


fay pa 
ring by le 

Glick fefetgnce method. "Use the J 

INDEX’ ts find natty. ua 

io any auto problem, 7h 


ace 
vn ‘paid ine 


There's a Well Paying Job 
Awaiting You in Aviation 


‘The demand for trained men and svormen exceals the supp 


course. Prosaree 
"2 imechante Ye the 


109 Lambert-St. Louis Aleport, St. Laule 2, Mlacourt 
START NOW! The Aviation Industry Needs You 

Son for FREE Catalog 
genongumican rmArNiNe Division 
Ta ataberte:Loats Abr 
Yeates 


Name 
Adaroon 

City. Zane... .-Statencsovee 
My Age. cosce-Male... Female, .Lam....am mot...-...a veteram 
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SEND FOR NEW HOME PLAN BOOKS 


Concrete Block Homes $1, Wood Frame $1 
‘Two brand new editions, one of frame homes. one of concrete 
Block homes. Both chock-full of the latest plans {or modern live 
ing. including starter and enfage homes, small homes, three 


nd 
fan im elther book. Order 
#2. No COD. 
HOME BUILDING PLAN SERVICE 


Svork and in 
fobn, Protect angers 
fr thumb, trent or back, framen 

Sbrasions or” biletere.” Mad 

arabe 


‘INDUSTRIAL | 


Safety Apparel | 


INDUSTRIAL GLOVES CO. 
1427 Garfield, Danville, 1 
(In Canada: Safty Supply Ce, Te 


Famost ndestal 
Selequads Since 1910 


SHINE WITHOUT Ouse 


= Priced. ssn 
SAMPLES FOR AGENTS = 
Facet ER 


Don’t Neglect Piles 


and Colon Troubles 


FREE BOOK—Explains Dangers of 
Associated Ailments 


Neglected piles, fistula and colon troubles often 


| spread infection. “Learn about rheumatic and other 
associated chronic conditions. Write, today ‘for 160- 
| page BREE BOOK. MeCea 


Clinic’ & Hospital, 1071 


ims Blvd., Excelsior Springs, Mo. 


The 
al 


Pei jf i 
aa 


al 


fi 
rl a tes He 
a 


nl 


iii 
Hey 
ane Hie 


1909) 


Money Back 


Lea 


ioteoe: 


forear 
sealer? 
shop, av 


“iver ata 
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YOU wevou'can naw 


If you like to sketch, write for FREE 
TALENT TEST. Splendid opportuni- 
ties for trained artists. Find out if you 
have talent worth developing. 


ART INSTRUCTION, INC. 
Dept.10149-C Minneapolis 15, Minnesota 
Sond me your FREE Talent Test. 


‘Name Age 
Address EEE 
city = one. yl 
County eS 
Occupation ___Phone__ 


SURPLUS BARGAINS 
ASSEMBLE YOUR OWN BINOCULARS! | 


Je Optics! Complete Matol Ports 
WE SUPPLY FULL INSTRUCTIONS | 


ta GOVERNMENT'S 7x50 


BINOCULARS 
Save Mare Than 35 Regutar Cast | 


‘Ne 
Auiturdy "Binocular Carry 
Gace: Optional ‘with each set 


OPTICS—Get includes all Lenses and 
Siw 1 ss alnoculnte These are i egetient cobaiion—pertect 
elonand have new low reflection coatin 

si? $25.00 Postpaid 
oa ‘act Sopamese, Prenen 


Stock s4038:N—35 mm. $2.83 Postpaid 
IMPLE LENS KITS!—THE LENS CRAFTERS DELIGHT! Fun 

for adults! Fun for children! Kits include plainly” written 
MRustrated booklet showing how you can ouild lots of optical 
Hems”"Use these lenses in photography for copying, ULTRA 
SHOTS, Mlcrophotograpiy, for “Dummy Camera, 


Stock 25. 
10-W—80 lenses 


Order by Stock No. 
Edmund Salvage Company 
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BARRINGTON. 
New JERSEY 


NOW! USE YOUR ELECTRIC DRILL for _ 
* 


POLISHING: 
GRINDING: 
SANDING! 


Work on curved 
or flat 
surfaces 


FITS ANY 3 IN. CHUCK or DRILL, 
FLEXIBLE SHAFT, MOTOR, ete. 


Sane St 
favorite nardwate stars.‘ airect 


PREHLER PROVED PRODUCTS 


123.25 mitwauner Aver "bunts SHO 


Free for Asthma 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because of 
the struggle to breathe, don’t fail to send at once 
to the Frontier Asthina Company for a FREE trial of 
the FRONTIER ASTHMA MEDICINE, a preparation 
for temporary symptomatic relief of’ paroxysms of 
Bronchial Asthma. No matter where you live or whether 
you have faith in any medicine under the sun, send 
Yoday for this free trial. It will cost you nothing. 
Frontier Astitata Co, 28-D Fronmien Bua, 
462 Niscana St. Burrawo 1, N. ¥. 


10,000 REWAR 


Earn the government bonus by locating 
"Wodiocactioe Oren with @ 


"js P-R.I. GEIGER COUNTER 
Weight only 2 tbs.* Priced from $49.50 complete. 
‘Tihe most sensitive portable Geiger counters made, 
PRECISION RADIATION. INSTRUMENT: 
tina St. Chicago 22, Ml. 
EALER INQUIRIES INVITED 


Free Literature Tells How 

Watchmakers in big demand. You train 
step-by-step under experts, You learn to 
take a watch apart—repair and put in 
Reriect working order. 10 easy Lessons. 
We furnish all tools, and a 15 jeweled 
watch. Practicemovementwith first lesson, 


‘Turn spare time into cash— 
perhaps a business of your 
‘own. A licensed school. Stu- 
dents 18 to 65 have profited 
“= by our training. Low cost. 
Write Today for Allthe Focts—No Obligation 


WATCH REPAIRING °°" 22D. 


3 


EMEMBER- Tube SENT wih VERY tre regu of QUALITY—FREE we GRATE 


SELECTED for TOUGHEST 1005 Not just a 
jalwes! 8 


THE BEST, These 


this well paid. held 
pprared for. Vetera 


210 6 Santi 


MAKE MONEY 
LANDSCAPIN 


JONAL LANDSCAPE INSTITU 


Betnawies 56, Cat 


HOMERY InoUSsTRIES 


YOURE 
ALWAYS 
SURE OF 


. if you have your own 


SAW FILING BUSINESS 


Make up to $2 or $3 an hour with the 


FOLEY SAW FILER’ 


Get this book 
“INDEPENDENCE AFTER 40” 


shows How 
to Start 


|W Adaress 


MAIL COUPON FOR FREE BOOK 
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REMEMBER THIS ions is" bay 2 $20, Gotanicce tor, $10. 


“money In. ELECTRICITY! 


ith AHL 
APPLIED PRACTICAL b= = ee 


ELECTRICITY | 


The Signal that Softly Whistles 
“TAKE OFF 
THE BRAKE” 


Send $2.00 


on 
Tino. 
/—jvst print name, address, year ond 
tpeks'of cer Encl chats MS av ashe Glodiy sent 
EOD. plus charges. Money back in 10 days Ii not vallafed. 


| MONARCH GOVERNOR COMPANY 
err. ‘1832 WEST BETHUNE © DETROIT 8, MICH. 


ew bond bre 


Sensational “walk-in, walk- 
out” 10-second demonstra 
tion makes sible 30 to 50) 
callsaday. Sell1 outof 3 for 
adaily profit of $100 or more. 


Spectacular Invention 


CAMILLUS, 


s the edge! 


natch erayon out 
(OTHING BEFORE LIKE 


Save UP 10 25% ON QUALITY 
= BALL-BEARING WHEELS 


Ma at 
drop everything for this asto 
» ‘clusive with 
Maxitume men. No’ : set se ub 
Many merchanis buy Mt : F = ot eater on 
Lout of 3 demonstrations, Don't waste time. Wi 

phone or airmail name for facts. ALL FREI 

fal for Exclusive Territory 4nfo 


[Bash complete Tnteesatien ox 


metrator and i 
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7 
vy 
(1951 AUTO SENSATION! 


ae 


}e Driven By Powerful Remote Control 
Je Powored with Electric Mini-Moter 
© Lotest All Electric Mervel 

/, 


}# Beltoon-type Rubber = eI 
SS 


yt) 


compere! 


THERES 
MONEY’ 
WN 


ARTOONS 


DON'T COPY—LEARN TO ORIGINATE! 


CLUDED WITH COURSE. Low tuition. Easy 
terms, Write for FREE BOOK about this money making pro: 
fossion that la not affected by the machine age 
McCARRIE SCHOOL of Mec! 
207M. Broad St. Dept. a 
Fon Gear 


Dentistr 
lohia, Pe 


HowCHEAP OIL BURNER 


FOR HEATING AND COOKING STOVES « FURNACES 


NO MORE SHOVELING coat’ 
—OR ASHES. Sensational Puelizer 
Starter Vaporizing Syotem turns 
No. i Furnace Oil, also Range, ‘eater, 
HTractor Disiliate,” Kerosene an 


Jolis nto ‘oll heat —one of the quickest. 
Protest fires known, LIFETIME GUAR- 
JANTEE. $1.00 Banus Offer Yor Testins. 
We will et -you. try it in Four own 
sore or furnace Yor one senth. Get yours for tntro- 
Gucing. Big profits QUICK. be first. Send in your 
Hamme today. for details and’eash in on the tremend- 
four ‘demand for this’ Amazing. Invention. 


NORTHWEST MFG. CO, 703-M Mitchell, S. Dak. 


Artists! Art Students! Art Lovers! 


LIFE STUDIES 


FROM HOLLYWOOD 


that help you learn to draw the human 


big 
foxcinating work 


4 


bby nationelly known 0! 


nb the key 10 on ncting = 
24 ACTUAL 
PHOTOGRAPHS Or, enyvone book for $1.00 


‘f beautiful live Hollywood 


Tn perspective 


Special Offer 
Fa a limited time on 
you can get ALL THREE of these $950 

Beautifully itastrated books Yor jst ..°d&"* asToD 

©, ony one book for $1.00. The supply of these helpful, 
Fescinating books is limited, ORDER TOBA 


MAIL THIS COUPON TODAY! =="""=~ 


Life Drawing ftom Photographs,’ 
‘ond "Your Career tn 


igus, Growing. 

an 5250 

The individual valumes checked below 
iife Growing irom Photeprophs"~ $1.00 

‘ove Drawing $1.00 

Note Coreen nan 31-00 

1 send ponipaid poyment ck is enclosed, 

: IGouh check or MO) to Call odd woes to 

1 __San és 


——— eee 
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now! Build Your Future On Hi chronograph Wrist Watch 


Diesel “Knowledge is ene Power 


Eee ears roar ect fy Necararea eee 
ey ors 
oats 


your order ond save post 


coe choroe 


MARDO | ALES CO., Dept. 1803 


480 Lexington A We AT Me We 


Bow." tn Lessin Beto 
Sepa mee 
Eeoeeeeiteeee ee 


NOW IT’S UP TO You! 


gal te facta withoct coat 
foe toda Surge ROW 


POWERFUL MICROSCOPE 
For Machinists, Hobbyins, Photographers, 
Doctors, Engineers, Students, ete. 


TFIITIES ENGINEERING INSTITUTE, Diesel 0 
| Please send me Free Pacts about Diesel opportritis and training. 
ee 


| avoness 
H 


— nty state 
WGheak Were for epecial information if yea are under 17. 


Learn this 
Profitable 


ot 


Arthritis + Neuritis + Sciatica 
——1 | Ifyou suffer the aches, pains and discom- 
forts of these diseases learn about a proven specialized 
Money- Making Career Open sstem for treating them. Find out why drugs and med- 
ines give only temporary relief and fail co remove the 

to Men and Women, 18 to 50 | causes of the trouble, Fully explained in the Ball Clinic's 
ven between 18 FREE BOO No Obligation. Write Today. 
: 3 Excelsior Springs, Mo. 


qNAsSAGE 
mime FREE and Anatomy Charts, 7 

Booklet and compiete details on Hote ‘Fainine sss Mebywead bled. Maltyaea 2 

Name. see DePt. Name =. 

gre ee Addeess_ 

cy. oF - cy 
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BRAND NEW 
GEN. INCABLOC 
WATERPROOF 


= 


a: SIOUX FALLS 
95 io%: feet: SURPLUS STORE 


\ 


| FED TAK 


HOW I STEPPED cio a |S 
B H | 
g Pay HOTEL JOB AvToMonne 


AMS | Hl! an oc 
| Rinans 


| CEPACKER 


Famous Guide To Best Pay 
Auto Repair Work 


MAIL ORDER 
COUPON 


Lewis Hotel Training School 34] 
Room PR-2785 Washington 7, D. C. ws 


Are You a“One-Date Dick” or a 


i 


TRAIN MOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


¥  Rayoes Army Te 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N. Y. 
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TOM WILKINSON MUFFLER CO. 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL « GLENDALE1, CALIFORNIA 


S _ cont YOU LOVE 7, we 


REG US _PAT.OFF 


aw 


‘dosien, precision ‘made, electrically welded 
ordinary mufflers 3 to 1. Low priced, Manufacturer's 
Sentral location saves You freight 

Alt Ford, Chevrolet, 
All other care 


Order direct, oF thru yi 
Chrome Air Horns, UL 


faci DUST-0-1nc 


FOR ALL 
MACHINES 


WAY COMPANY DEPT. TPS-10 KEARNEY, NEBR. 


pect rir, SEWING MACHINE NOW! 


OUR LOWEST PRICE KIT INCLUDES: 


© All brand new parts 
$] 2.9 © acee iS 


© Air cooled motor 


FULL 1 YEAR GUARANTEE © Multi-speed foot control 
Pulley, belt & cord set 


10 DAY FREE TRIAL Fay itusteated instructions 


Now give mother, wife the workfree new thrill of " 
Slectrle sewing. The new lew-priced Continental Sew- ‘Tic model . . . saves time, work and money! 
Ine'Machine Hiectriteation Kit auickly and. easly Kit comes fully wired with everything you ned to install 
Converts your old treadie machine toa modern, clec- It in.w jiffy... . Nts any make or model machinc 


‘EXCELLENT 


fal for experimen 
{al Uses 


D_NO MONEY... 10 DAY FREE TI 


RIAL! 
ee ee 


CONTINENTAL SALES CO. Dept. PS-6 83 Graham Avenue Brooklyn 6, N. Y. 
ENGINEERING. 


ILDING, DRAFTING, ETC. 


brent age tnt 


Start Your Own Money-Making Business 


Clean rugs on customers’ floors—upholatery in thelr 


Fooms—even painted wails—with highly efficient elec= te inant at a i 
trie machines which are making big money for others Baaee 

and giving them independence, Write today for com- meen tn al 
plete information, It's FREE! A eration, 


lsty. Banter" Ja 


1. Dpt. 3M, Racine, Wis. 


SET THE PACE WITH THE Fe / 
WE 


faster pickup than cor 
139" high, 71" long ever- 


Von Schrader Mfg. 


AT COMPTON. CALIF 
cnt TH 
ie 


eaHPe eshte engine throttle controls seg 


POWELL ., MANUFACTURING COMPANY 


. PS-1049 @ COMPTON, CALIF. 


Trained Artists are Capable of Earning 
$65, $80 and MORE a WEEK! 


YOU CAN learn to draw at homein 
she well Raown 
‘anT. 


method 
ies for you. TWO ART OUTFITS In- 
Low coxt—only $5 monthly. 


MAIL COUPON TODAY FOR DETAILS. 


Washington Schoo! of Art, Studie 1310 R | 

} aa ceca Yits—ioth st, ington 5 1 
Sood Win Not Your Pleage send me fll information and your Free Book, “Art I 

for Pleasure and Prot.” (please print) H 

Name. NGBannoon | 

street 1 

City Zone....... State i 
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SPEED AND FOWER: HANDBOOK 


Don't Risk LAY-OFFS! 


2 ay 
IT'S EASY TO LEARN AT HOME 
— IN SPARE TIME _ aaa 


J} Double 4.95 


*plPeRGRAck co. 
208 E. 12% Dest. 8-10 Kansas city 6, Mo. 


ARMY BUNK BEDS °23:! 


EVERYTHING YOU NEED FOR 


AL CARVING 
of PLASTICS 


 JEWELER’S “SCREW DRIVERS — 


8 Jewelers Serew Drivers. A must for 
Tabbyist and model bullae” SET 
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« MILITARY TRUCKS 


4 or 6 Wheel Drive at a SAVINGS 
Ye ton to 20 ton 
Parts List Available on Most 
Military Trucks and Jeep Models. 


JEEP TOP end ISDE CURTAINS, $39.50 


Complete, 0.0. Co 
TRAILER AXLES $69.50 
WINCH CABLE—'", 0° $25.00 72° $30.00 
Hundreds of Other Truck & Jeep Ports and Supplies 
sau price qugted god 30 dave FOB. Ranuae C47, 39 % 


ay NITED AUTO PARTS (One 


“a 1901 TROOST-GRI800-KANSAS CITY, MO. 
Es 


12,000 Ib. capacity 
‘Duals. rs 


ARTISTS MAKE MONEY 


DO YOU LIKE TO DRAW? 


Send name, address, age and occupation for 
FREE ART TEST, ‘to find out your ability. 


ART INSTRUCTION, INC. 
10149 Art Instruction Bidg., Minneapolis 15, Minn. 


BUILD YOUR OWN | ENLARGER | 


Fe War we 0d Folder 
CALIFORNIA TECHNICAL PRODUCTS CO. 
448, So, Hill, Dept, K-10, lor Angeles 13, Calif 


BUILD YOUR OWN ,.*vi, 
HEAVY DUTY WELDER "*<<s3:*" 


THIS 

Is 

YOUR 

SEASON — CASH IN ON IT! 


‘Any man with 1 can do wonders for 
his pocketbook before Christmas with .. + 


PLASTIC CRAFT 


This book gives you hundreds of 
dollars worth of ideas, designs, and complete, 
illustrated directions for making readily sale- 
able Christmas gifts. 


will get beautiful results. 


Gee 2 copy of this book today and see how 
emily you can make all kinds of gifts for all 
fages and rastes ~ useful, beautiful, colorful. 
‘When most people are spending money, you 
can be making itand contribute 1 your 
‘own Christmas as well, 


SEE IT ON APPROVALS aut meme oy 


The Mocmilion Ca, 60 Filth Ave., New York 11 


Ser eat cieas | 


RIDE FASIER, 
MINIMIZE RATTLES 


$997 


Including Excise Tax. 


a. Pickwick 
er” on your 
Gury. Tostall 
fads 


10 DAY TRIAL 
‘MONEY REFUNDED 
IF NOT SATISFIED! 


The PICKWICK Company 


221 THIRD ST. N. E. 
CEDAR RAPIDS, IOWA 


octoner 1949 §3 


OVER_SOO WAR SURPLUS BARGAINS! 


AR \\ WEW/covr. surpwus 
<m\5) "CATALOG FREE! 


New U5, NAVY 


ACKET 
FanRen IRGKEL 
Knit semi- turtle | 


FISLER ER SALES C0. Karas Gry 6 Mo 


| 2407 Medes 


Send for free IAS 
Qualification Question- 
Raire. If in our opinion 

nswers indicate 


wow po YOU 
MEASURE UP? 


lus full 
details on how to train 
at home in Crime De- 
fection and Finger 
Printing! “TAS | gradu- 
ates are key men in 
Over “800 “Police Bu- 
Feaus. See if YOU can 
fain for thls excitin 
steady, “good pay 
‘work! No obligation. 


BW TS20 Satna 
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u AUTO MACHINIST 


Dem Tp oy Ne Wares 


ENGINE REBUILDING or 
(GENERAL AUTO MECHANICS 


WRITE TODAY FOR 
FREE BOOKLET 
AMERICAN TRADE SCHOOL ji 


Kansas City, Mo. 


Learn aserhiitite 


Trig nationally renowned school has demand 


7 Me “BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


HOW TO MAKE MONEY IN 


PLASTICS 


Learn Plastics at home, in spare time. 
You eet 7 Big Plastic Material KITS with training course 
Make‘ useful, valuable articles ax you learn, Send for fro 
iittstrated eatalow tod 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


ANY BOOK IN PRINT 


Delivered at your door. We pay 

fra authors, ‘new ‘booker popular edition. he- 

flop, "reference, medi chanical, children's 

boolis, etc: Gusramoed savings, Send for Clark= 
259 cataion 


LEARN MEAT CUTTING 1 tome Ser Te 


‘The steady, dependable trade of Meat Cutting taught easily, perience. Thousands of successful graduates, Send coupon 
quickly by improved HOME METHOD. National School, [or FREE Bulletin NOW! 
tablished, over 25 years, has organized its famous “Learn MAIL THIS COUPON TODAY FOR FREE BULLETIN 
By Doing” Classroom, Cutting room and Retail Market sai piel 
training system into sound, practical HOME STUDY form. ot meee coeread OF 0893 —_ bod | 
‘Now, by the miracle of this EXTENSION TRAINING | csandisin No'etiteation, No 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or ruccess and security in a store 
of your own, Remember, PEOPLE MUST EA’ 
Buying, cutting, percentage, pricing, advertising, selling— 
4 complete meat ‘education, For beginner or mea” with ex 


TODAY'S B BIGGEST has ged BUY 


ANY ONE! 
BE THE LIFE OF THE PARTY 


Complete Home TE" Wypeatiom record (2 sides) lndocing 
Seah teene S195 ee tein ead wieamantes et $495 
Outtide USA. edd 20% 

MAJOR SYSTEM, 5225 Hollywood Bivd., Dept. 15, Hollywood 27, Calif. 


. S. GOVERNMENT JOBS 


AS HIGH AS $3,351 FIRST YEA 
RAILWAY POSTAL CLERKS 


Veterans Get 
Special Preference 


FRAWALIN INSTITUTE 
Many other Govern- err, W480, Roches 

Saeay qoka (City (Hot covernment cont 
and Rural Carriers // off. Rush fone at charte, copy 
Postoffice Clerks— // Job," list of positions, and fall 
Inspectors—Ac- // Pa ling how to qualify for them, 
‘Stenographers /’ . 

Prepare now /° Sam 

DT  Sibraa sseciaasssai VetParnien 
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% 80% AVING 
ON WAR SURPL 


LT. WT. ALUMINUM 
PIANO HINGE 


s 
U 


HEAVY DUTY STEEL t WHAT LOOKS 
ee pens ata: [seinen ge ALMOST LIKE 


_ 


He Got It Quickly At Home 
This New Simple Way 
Thousands tke hm, Including gis and 
Read | inson' ati gckear tute i ee 
FREE | bok oi, Sige aan 
Offer | tye Vemaned SF ott okt 
ayer on tae ok 


i 
: | easily, and often ina 
TREATISE is being 

it. in 


TO! 
Stream, N. ¥. “If pleased, tell’ friends, 


Seek REFRIGERATION 


ay 77 AIR CONDITIONING 2% 


LEAN carne CARVING 


NS EASILY AT HOME—FOR PROFIT AND FUN 


NOW FOR COMPLETE INFORMATION 


BAIRDschool ‘121 Manitou Avenue, Dept.S-18 
ga of Leather Carving aimaalaaemaanliad 


HIGH SPEED STEEL 
Morse Taper Shank Drills 


Hy Cused surplus) up to 
iT ne 2 to 3 Mi Dril 
ES ee... $6.25 | Uo... $1.59 


SOCKET ACCESSORIES AUTO ACCESSORIES FRESESR PNAS 


ae " T&T TOOL Co. 


101 W. Archer 
rutsa, ‘OKLA. 


No sHoP 
NEEDED 


EARN MORE in 
DRAFTING 


STEADY 
EMPLOYMENT 


MORE OPPORTUNITIES 
SAA, “on reaction 
Clean and Mothproof tm glad T sent the coupon Us Chicago Tech foe that Pes 
Rugs and Upholstery d 


‘out how easy’ it Is to earn Draft 
COLUMN SERVICE “AD” IN OCTOBER 


feel secure in my job 
's Arst on any” ne 
be ‘replaced 

ed Tor 


rh 
Project, And, 
‘with machin 
tion and pay, because I see 80 m 
vancing to high-pay Jobs. 


by nbeortiont io xrwbize, xo soaung LEARN IN SPARE TIME—AT HOME! 

pots vehish agit by magic. Galore revive. ccieti che Coteny 2 Chante) 

disor coverings inst loner A few hours of pleasant home study every wee 
alt, No interference with your present oly, Ait 
Fou, need: drawing: outat Included. With ¢ 
help, you train yourself step by step. Th 
“developed ‘over 43 years of 

fulckly for good positions i 


FREE INFORMATION—SEND COUPON 
To 10 you how easy it Is to learn 
Drafting’ at home. by ‘the Chicago “Fach 
‘method. we will send you this FEE TRIAL, 
EXSSON "No charge for this lesson, now oF 

Tilt out and mall coupon, or send 
ost card today. 


Se ahrinage 
any unsight 
Upholstery an 


ried edie are ana 
ara aa Ea, re oT 
Si Wa foe ero eee eats 


Territories are limited! Write now for FREE Booklet explaining 
Gotails of these Nationally Advertised ser" ices. 


Duraclean Co., 9-180 Duraclean Bldg., Deerfield, Il. 


et MOVIE 
PROJECTION 


N-226 Tech Bidg., 2000 Se, Michigan Ave 
Chicago 16, Illinois 


Mall me FREE Lesson with information about bix oppor. 
Sunities in DRAFTING. 


‘tters bie 0- 
‘ fovcinating 
2 promising futures Tra 
‘Established 22 "years 


THEATRE INSTITUTE, 385 Weshington 51 


BE A PHOTO-ENGRAVER 


We furnish complete equipment and sup- 


plies, Learnat home or in our modern, friendly 
APPROVED school in MISSOURI, Get into Unis 
‘big demand, high profit, high wage field. You 
‘can start your own profitable, full time or part 
time PHOTO-ENGRAVING business right In 
your own home, 


THE AURORA SCHOOL OF PHOTOENGRAVING, 


independent, be your own boss or pave 
the way to a high pay job with experience 
{galned in your own shop. 

‘TASOPE TRAINING and TASOPE EQUIP 
MENT has enjoyed world wide recognition 
since 1931. Write for descriptive literature 
loday. No obligation, 


DEFT, PS-10,TASOPE BLOG. AURORA, MO. 


COMPLETE, YoUR TRAINING. 
$SWeEK ut Sr cleanin ana 


tn ony 


Prepare for Good Job or Own Business in One of These Big Fields 


ait Help in finding part time work while a student. Suesep Senor or anor mesunDInG 
employment service to kraduates, No minimum | SMeA€g.Sewoot of SOE ReBuI 


od me Information and free facts about 


feat courses. ‘Training in large, dm, taformat 


buttatny 
Lar 


=| 


SEES TEU | 6.1 areroven —Pavment PLAN FOR NON-VETERANS | *=* 
Mail Coupon Today for Free Information jase 
CHICAGO SCHOOL OF SHOE REBUILDING, 124. 26t St, Dept. F510, Chcege, Ml. 
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porated en oerre 


NEW YoRK: 100 Sixth Avenue and 542 E. Fordhom Rood 

W. Jackion Blvd. and 229 W. Medion St. 
Street NEWARK: 24 Central Avenue 
[ATLANTA: 265 Peachtree Street 


Best Buys You Can Get—Now Yours From Lafayette 
CATHODE RAY TUBE 


Brand new SBP1 cathode ray 
fubes, perfect for oscilloscope use. 
Green ‘luorescence with medium 
) Sersistence. Large fivesinek 
J screen, medium shell magnal 11 
Y Finvase-6.3 volt heater, anode No. 
JB oltage 2500 volta Bach tube te 
‘individually boxed. Weight 3 Ibs 
1 mn ona scapes re ony $2 DS 


AMAZING INSTANT: HOT 
SOLDERING IRON a 


Flick the awitch and it's soldering-hot in split seconds. Heat 
inconcentrated in flat non-corrosive nickel alloy tip. No filing 
or tinning necessary. Weighs only 6 ozs.; fine for hard-to 
get-at places. ON-OFF switch in easy-grip 

Pays for itseif over and over in time saved. 


ma t0n15109—tar Pree $795 tatersner vie oo 5 BO 
“SELF- POWERED” PHONE SYSTEM 


No batteries or current needed! 
‘The power for this phone ays- 
tem is generated by your voice 
alone! You ean have perfectly 
clear 2-way conversations ax 
far as 25 miles apart! Ideal 
where you need a portable com- 
‘munications system that can be quickly set up. Especially 
‘useful when installing TV antennas, because you can use the 
‘antenna wire as the phone line! Also practical for intercom 
‘use around the home, shop, farm, or office. They're being. 
snapped up at Lafayette's-bargain price. $g75 

Ma, 32014095 (Walght 14 hod © per phone 


FREE! 164 PAGE BARGAIN CATALOG 
NEW 1950 EDITION 

Why pay more when you can buy for less from Lafayette’s 

New 1of0 Morgan Catalog, just off press 16 pages packed 

pinion aor talent n TELEVISION, 


RADIO, TOOLS, PUBLIC ADDRESS 


SYSTEMS, HIGH FIDELITY, REC- 
ORD CHANGERS, HAM GEAR, 
PARTS, etc. Thousands of radio 
‘men will save millions of dollars 
buying from Lafayette this year— 

as in the past 29 years! A letter 


901 W. Jackson Blvd, 
100 Sisth Aven 


i 
Hi 
zu 
{ 
| 


ise fil my oder for items checked above for which 
close §. "in postal note, money order oF 
shock Please éicloie shipping charge based om weight 
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BE STRONG USE 
BARBELLS 


95 POUND SET 
Only $10.80 

| Extra Plates 10¢ pound 

We have been selling the 

Fines "barbell equipment 


Send for our 
FREE Barbell 
Catalog. 


BUR BARBELL CO. 
LYNDHURST 10, 
NEW JERSEY 


Repeating 
Slingshot 


THE SLINGO Co. 
Dept. V-t0 Alexandria, Va 


REALS 


G1, SeNO, FOR FREE ma, LUSTRATED 
ey 
foal te Toeae here 
loan STORY nie 


4, 
eg 

Looje 

($ 


Picts lines Write tig tr RWC BAN 
sali a 


iELD a SON, tne. 
Depts Rei7a 


‘TIGHT SHIRT | CoLLaR 
LET-OUT ReLax Now 
MAKES COLLAR LARGER 


Ile, Sib with opal white plastic, IS cents eack: two for 2S cons: 9 for $1 
With elasic loop, 20 cents each} for S0cents; 7 for $182 Portoad. Money 
‘xfunded if not pleased. Dept. 4, CO¥ CtarT Co, 103 MainStreet, Peoria fut. 
Sve hunken tie CARD JOBBER SALESMENPIR/TE: Coon CCC 


Locksmithing & Keymaking 


CHRISTY TRADES SCHOOL 


pies Fe 


BROADCAST PRODUCTIONS bee. F810 enteaee, ie 


py -Z) GENUINE BRAND NEW 
7 Gow'r surPLUS 


How to Make Money wit 
Simple Cartoons’ 


Dept. 19107 


NEW 1949 
Plastics Homes Catalog 


thing in 
rice 10c, 


corr. 
Cleveland 3, Oho 


rantoes ‘i 
‘Works the same ai 


WAR SURPLUS 


BIGGEST BARGAINS IN YEARS 


HAN HYORAULIC PUMP BRANO Wt 
Dectwes, outs cue, Po 


Batpue tod, Beda ma Oy 


for mydrautie listing. 


GENERAL SALVAGE COMPANY 


3922 €. 27m st. ‘Kansas City, Mo, 


Mufflers—All Ford, Chey., Ply 
Alll Buick, Pont,, Olds., Chrys, 
Dodge, Hudson, K.F., Pack., ete 


$4.45 
$5.45 


V-8 and Mere. Duals 
(32-49 nel.) 


$15.95 


TONE 
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NOW...SPRAY WAX } Hipuaaaut SPEED WHEELS 


’ dovenite Wheels 
your CAR in 5 MINUTES ee 
Me™ wn 


% Bs | 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


cement srait duet Ha 99g. in. Alter 


can install and operate 


sMANSuIP [ay 


BUSINESS UNIVERSITY AND 
EXTENSION SCHOOL 


‘DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 al, 30° 


* to % HP 56% 


motor, Wilt net clog 


THE VESTA ENGINEERING CO. 
5226 N. Hollywood Ave., Milwaukes 11, Wis. 
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How 71? -7TOP 
61QU1B SOLDER 

Saved My > 
Wanting Trip 


Sportsmen, keep a tube of Tip-Top 
It's perfect tor emergenss rep 


PEARL-KOTE CO. Dept 3 
™ Lor Angeles 47, Colif 


fon MASONRY 
CARPENTRY 


MAIL ORDERS 
WE PAY POSTAGE WALL ARTICLES 


Build your own JET ENGINE! bs 


Order these plans today 


$$ NEW POLISHED STEEL 
BELTLE! Pig Bod 
GEARLEsS : IDEAL KITeMEN SEE 
NOW-HYDRAULIg OM : 
gia Infinitely Variable Speeds 
Bore fe Wlinitely q 


« for Single Speed Motors! 
seetateresees ONT $4 6" 


4 


ae BLANKETS 
a SS 


1 mechon- 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


WE PAY POSTAGE, TAXES, NSURANCE OW ALL ARTICLES. 


forguss Wine tor ceri or compen S128 Ineinal 
YOURS TODAY! Post Pold, Cath mh order. 


REVCO inconrorateD jhnreapis, Min 
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Step Up to 
TOP PAY in 


AUTO 
SERVICE 


g 


= 


AUTO 
MECHANICS! 
STATION 
OWNERS! 


Get This Sensational Book—Learn How 
to Make More ‘ani in Service W Work 


Here it ts! A 
mage book of vital 


whit is the book that 


wil'put you right out in 
Front in the business 
fend Of auto nervice ntae 
tion “operation, It, tells 


What” equipment you 
Reed and how to get tt 


‘A FEW OF THE 48 CHAP- 

TERS THAT SHOW YOU 

WOW TO MAKE MONEY 
AND 

KEEP WHAT YOU MAKE! 


in"charge for others, 


All The Methods of The 


Successful Operators 
“Know how’? and me- 
ehanieal ‘skit ‘are tm: 
portant in wuto nerviee 
Work. But ‘to get. full, 
Pay for you 


‘you must 
ets of management 
mobile Service 
Managem: ‘the only book 
that will give them to you. Get 
this great book today, with 223 
charts, tables and 


your busineas success, It Is the 
Sombined experience of hun: 

ing shop ‘op 
ed for’ quick 
Feading and easy use and can 
‘enslly be worth many hundreds 
‘of dollars to you, 


price sean’ 


Mous Auto Book) 1321'S. silchigan Av 


| Send Automobite 
broval If not anti 
| Foruna! my" mont 


vice Management subject to 5 day ap 
tory I will return book and you are to 


| (enclose 85.00 for postpaid delivery 
H {Rend €16.b.1 wi ony postmen 

| aire 

cy 
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BE AN EXPERT REPAIRMAN 
OF MUSICAL INSTRUMENTS 


MANY JOBS NOW OPEN 
FOR TRAINED MEN... 
BIG OPPORTUNITIES! 


‘Over 3,000,000 amateur and pro- 
fessional musicians are potential 
customers. You can make good money 
twelve months of the year. . 


tion NOW, 
CONN VOCATIONAL SCHOOL 


BY MAIL 
16 Days Trial 


‘Write Today for Free Catalog. Send no 
ADVANCE SPECTACLE CO: 


See The Wonders 
of the Heavens! 


ructions, (how 
‘equipment You can bulld, ete. Supply 


ae wets 
Beet. 109, 383 4mm Ker EAR SCIENCE von 10, w. 


WATC REPAIRING 


be a master watchmaker! 


‘or Inatruction teaches 
ond year. Write, talay. for 
tree tok ‘ee rad engravini 
CHICAGO SCHOOL. OF WATCHMAK! 

©, 0 


CeMPLETE 53 Pate TRAINING COURSE 


5pm 


PARAMOUNT BARBELLS 


Crosman's New $13 95 
“Town & Country Jr.’’ RIFLE 


Expert of beginner—you'll like this rifle for year ‘round 
indoors ond out. Accurate, hord 


Crosman Arms Co., Inc. jocnesten 7, N.Y. 


$200.00 CELESTIAL NAVIGATION SEXTANT $7.95 
NEVER BEFORE AT A PRICE LIKE THIS—ONLY 3000 TO SELL. 
* * = GENUINE AIR FORCE SURPLUS ! HURRY ! 


joe oo 


“terse” AERO PARTS SUPPLY sce" axe 
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Learn to MOUNT 


FREE BOOK 


Song 18 Degen. ay Auk att 
rns or oe aman, wanweecs 
ed BOOK" kpc watson Nae 


N.W. Schoo! of Taxidermy. 2610 Elwood Bids... Omaha, Neb. | 


Build 
your own SMITH Compressor 


rompers, paving breakers, 
only 1 gellon of gos on hour! 


Operates spray gue 


Write for complete information 
GORDON SMITH & COMPANY, Inc. 


SUCCESS SECURITY RESPECT 


asa MasterWatchmaker! 
APPROVED FOR VETERAN TRAINING 


Learn today's top mechanical profession at the world’s 
largest, best-equipped school of its kind. Individual in- 
struction, day or evening classes. You graduate with 
complete watchmakers’ tools, ready to start your own 
business or work for established jewelers. 


SEND FOR FREE 116-PAGE INFORMATION PACKET 


WESTERN PENNSYLVANIA 


HOROLOGICAL INSTITUTE 
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~ HOW TO BUILD 
YOUR OWN LOG CABIN 


LODGE OR BUNGALOW! 


COMPLETE 
INSTRUCTIONS 
IN ONE 
GREAT BOOK! 


sands say this great volume 
omplete detailed plans for build 

‘own log cabins and bungalows! 
180 PICTURES - 250 PAGES - ONLY $1.98! 


Juse take your pick from the scores of cabins, lodges, 
aysige) stands "and bungalows lu 
Uh 


SENO NO MONEY - 7-DAY FREE TRIAL 
i 


you aren't delighted, 
all refund! 


POPULAR SCIENCE Publishing Co., 
353 Fourth Avenue, New York 10, N.Y. 
Send me "How to Build Cabins” in edition checked 
below. I will pay postman price plus postage. If not de- 
lighted T may return it within 7 days for full refund, 


Dept. 109 


Regular cloth-bound Edition, only $1.98 


Address 


City. Zone. ate 
Sicheck tee i you send payment with order. and we will 
Bay shipping costs. Same return privilege. 


AUTOMATIC 
SOLDERING 


“PLASTICS” 


FABRICATING MANUAL AND CATALOGUE 
J 


ts, dyes, accenories and. su 
20¢ today for 1949" Catalogue end  Handbool 


GEIGER COUNTERS 
TREASURE DETECTORS 


Sensational new low cost detectors 
‘welght. portable, highly 

‘Low operating cost. None finer 

REGARDLESS OF Gost 


SE 


Eam High Stil Diploma at Home 


Gpided study. permits you, to complete, High, School 
atl te methods 


HOME STUDY INSTITUTE 
209 Vine Avenwe Dept. Ps-10 Park 


GET INTO THE 
PAINT BU eee 


RAISE CHIN-CHIN 
CHINCHILLA RABBI 


I vAtuape BREEDERS! P PEpraREeD! H 
PROFITABLE! EASY! PLI 


| 


METALIZING 


BABY SHOES 
AT HOME IN 


offer of 
COMPLETE. 
MONEY 
MAKING 
PLAN 


Just Mail 
| “COUPON 


10 FT. PRE-BILT ROW BOAT 
{Reinforced for Outboard Use) 


STRONG ONE-PIECE BOTTOM, ALL PARTS 
PERFECTLY CUT FOR EASY ASSEMBLY 
WITH SIMPLE TOOLS IN A SINGLE DAY. 


‘Also 12 ond 14 ft. deluxe, decked V-Bottom Models 


Write BAY STATE BOAT CO. 


28 Main St., Cambridge, Ma: 


for name of nearest dealer. 
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YOU NEED 
ALLEN HEAD HEX KEYS 


for the many socket screws used 
@ shop equipment, tools, cars, ap- 

ODELING | QQ 222s 
and hobbies. Get the tested best in 

Allen marked kits made by the 
originators of Allen Head Screws. 
Have the right key when you need 


it. Allen key sets cost as little as 
75¢ at your hardware store. 


T'S a cinch to remodel 
any room in the house 
or build extra ones with 
Gold Bond Gypsum Wall- 
board. Costs little and it’s 
‘easy to apply. Big, reps 
panels nail up in a jiffy. 
Can be papered of painted. Use Gold Bond Sunfiex paint. . . 
dries See your local Gold Bond Lumber and 
Building S: 


mee ‘Try it FREE, use it-to understand yourself and others in 


buviness and iocial life-more clearly than you ever thought 
<r oe possible, “Many use thi 


NATIONAL GYPSUM COMPANY pe full or part 


Dept. J+6, Bufalo 2, New York 


Gentlemen: Send fre copy of new Booklet, *Moderaising Magic’ showiog INTERNATIONAL GRAPHO ANALYSIS SOCIETY, INC. 
s 204 ‘witnoit Butiaing ‘Soringtis 4. Mo. 
remodeling ideas and metho 


Save WMoney-MWMake Money 
with LARSON Leathercraft 


or succesrions 


J.€. LARSON CO, #2052 


AERONAUTICAL 
ENGINEERING 


ease your earning power. Become thoroughly 

'a well-paid profession. Without obligation, 

mut the opportunities in Electrical, Me- 
I, Plastics, Civil, Mining and other engineering 
fields. Our free i18-page handbook, lists details of 
home study courses, compiled by world authorities. 
See for yourself how yo can soon earn more. dol- 
Ines. Welte today, to : Canadian Institute of Science 
and Technology, Ltd., 486 Century Building, 412, = 
Sth Street, NW., Washington, D.C. 


Special discounts for Servicemen 
MAIL THIS COUPON NOW 


POP) Aeronautical Institute 
ney tes Angetes County, California 


1525 E.Breedwoy, Howthorne, Lot Ange 


FOR ALL MAKES 
‘AND MODELS 
‘Century Bi 
Washington, D.C. 
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New 
Advertising Machine 


ELECTRIFY 


YOUR OLD 
SEWING MACHINE 


in3 
minutes 


AMAZING NEW 
LOW PRICED INVENTION MAKES 


EWING EASIER, FASTER, BETTER 
HED AND CONNECTED! 
| 1 YEAR GUARAMTEE OW ALL PARTS! 


and ILLUSTRATES 


Je Post Cards, 
sales slacrearises ‘ 


pri 
‘on gov'nt post ci 
few patented CARDMASTER- 
ideas, read by your prospects next morn 

ing machin 


1020 SUNNYSIDE, Dept. 11 


Always Mention Pop 


WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
ad Shop Work on KRW Hydraulic 
and Bench Type Presses. 


ctric-operated and A\ 
rated Hydraulic Presses. 25 to 


215 MAIN ST., BUFFALO 3, N. Y. 


octosee 1949 6] 
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TRANSFORMERS 


10m Electric step-up oF step-down Wanslormer. 
tnt priory 110-117 Vols A.C. Ouipu, from 5 
63 


LINEAR ACTUATOR UNIT 
50%# Push or Pull 234”” 
AC-DC 15 Volts up—Auto.§ Shut- 


| Sur Price $9.95 
\& Woancer shor, box 2497, Tuls 


FALSE TEETH 


KLUTCH holds them ones 


AIRBORNE SALES CO. 


wpe off NEW PLASTIC 
Makes these LEATHER and 
LEATHERETTE Items (/KEWEW 


LOTS $300 a 


jornia’s loveliest Garden Spot. on scenic shores of 


Make like new, oF 
faded leather and artificial feather sauipe am 
ment. Either your own to renew, recolor. 
and beautify, or eafe, restaurant and 


FREE Same 2325 ~ 
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HIGH INCOME 
TRAVEL ABROAD 


Tired of humdrum, low-paid, overcrowded vocations? U.S. A. 
Export-Import volume was over $19 Billion during the year end- 
ing last July. Compare the few listings of World Traders in your 
phone book t the hundreds in struggle-to-live lines. Men 
and women have room to prosper and opportunities to travel 
abroad in World Trade. 

EXPORT MANAGERS MAKE UP TO $12,000 A YEAR...and even 
more. But the sky's the limit in your own business. Commissions 
‘of $10,000 to $20,000 or more a year are possible. Customers in 
‘other lands tell you what they want. You buy FOR them—ship 
at their expense at handsome profits. Big profits in Imports too. 
‘ST EXPERIENCE UNIMPORTANT. No previous experience or 
ipecial education is necessary when you learn by simple methods 
based on my 25 years’ practical experience, 

| TEACH YOU AT HOME. I have trained others in as 
little time as one month because my methods are 
direct, free of non-essentials and red tape. You can 
start your own mail order Export business at 
home on practically no investment — FULL 
OR SPARE TIME! 


PRACTICAL—NO THEORY. Twenty clear, fascinating lessons, 
{full year's consultation service included, also full year mem- 
bership in International Traders’ Guild which puts you in 
contact with traders the World over. WORLD TRADE 
CERTIFICATE AWARDED. Money-Back Agreement. 
START TODAY—GET FREE BOOK! 
Rush coupon today for illustrated FREE book, No ol 
tion. No salesman will call. Airmail reaches us overnight. 
BL. Mallinger, Director, The Mellinger Co. 
1422-1 Westwood Bivd., Los Angeles 24, Callf. 


MAIL COUPON NOW 
wood tiv 53, ca 

i cat. 

i the'promenie coreer ot World Weae, "7 = 


WF FREE CATALOG showing smart 


Clothing & Haberdashery in sizes 48 to 60. Low Prices. 


BURNS MARTIN, 147 Summer, Dept. 33, Boston, Mass. 


ELECTRIC MOTORS 
Pm 1H.P. for less than '/s price! 


CO.,434 W. Juneau St., Milwaukee 3, Wis. 


2. speeds + FOOT GEAR SHIFT * Hor 
Telescopic front fork * Weight only 230 Ibs. * 


hour * Low center of gravity * R 
‘Mustang performance with 


LIGHTWEIGHT 


now only $346.30 


Dealers: Wi 
for infor 


VAPOIET MF... 11424 Blom B., Bept. 5-10, 
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Famous CASCO 
ELECTR-0-TOOL 


fic value ever! 
-Tool now comes in 
. jade-green plastic 

chest that lasts a lifetime! And “ew 
at no increase in price! 
Full assortment of most 


MODERN mower SHARPENER 


| FOR $a stower sHors 


popular accessories! Genuine 
Casco Power-Head that works 
wonders at vibrationless super- 


HP, AC-DC moto 
Grinds! 
‘Tenite case, Specia Defi! Cutt 
Non-slip chuck. 
Project Book w 


CAR LIGHTER ON THE BLINK? 
REPLACE IT IN A WINK! 


“Dop- Out” Sm } 
CIGARETTE a 
LIGHTER UNIT 


ut your lost or broken lighter? Ie's easy 
ith anew, chrom 
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4 
| eed 
satis | 
oo 
[nee ares Be 
| ‘ack 
as FIREARMS & SWORDS 
4 


| ROBERT ABELS, Box PS, 860 Lexington Ave., New York 21, 


| ITALIAN ACCORDIONS 


, all models, Very best, Hand 
Sal? ESwent prices, Buy divest from 


and Address for FREE catalog. 


ITALIAN ACCORDION MFG. CO. 
| 7600 Cottage Grove Ave., Dept. PS-10, Chicago 19, Ill. 


‘Always Mention Popular Science 
when writing 


Eucip 23, 


onto | 


WHAT YOU CAN DO ABOUT 


PIMPLES 


Acne, Blackheads, and other 
externally caused Skin Blemishes 


HEN pimply skin is your prob- 

lem, the first thing to get straight 
is that you can and should do some- 
thing about it. To develop the 
attractiveness of your face is not 
mere vanity. It is an “open sesame” 
towards bringing the real YOU 
closer to other people and giving 
your personality the poise and con- 
fidence it needs. Your good qualities 
—intelligence, character, dignity — 
all go to naught...are completely 
cancelled out by a skin that “nobody 
loves to touch.” Remember, the 
YOU that peoplesee firstis your face. 


SKIN PROBLEMS 
DEMAND IMMEDIATE CARE 


Medical statistics tell us that blem- 
ished skin usually occurs from 
adolescence on through adult life. 
‘The problem at the adolescent stage 
is serious enough to deserve atten- 
tive care as a family matter. In 
adulthood, when life's responsibili- 
ties are so much weightier, it is 
doubly important to exert great 
effort to eliminate these blemishes. 
And, there is no better time to get 
pimples under control than now. 


DON'T ABUSE SKIN 


‘The first instinctive reaction to pimples 
‘and blackheads is to squeeze them out 
with your fingers. 

A bit of experi- 
mentation along 


ing proof that this 
succeeds only in 
inflaming your 
skin and spread- 
ing the infection. 
Under no circum 
stances should pimples and blackheads 
fever be squeezed. 

Copyright 1948 by Dornol Products In. 


MICROSCOPE SHOWS IMPORTANT 
BASIS FOR EXTERNALLY CAUSED 
PIMPLES AND BLACKHEADS 


Let's take a look through the microscope 
to see what's behind. those unsightly 
pimples. The high-powered lenses show 
Your skin coated with a covering which 
Sriginated from two sources—one, intern: 
ally and the other, externally. 

‘The internal substances on your skin 
include dead cells, residue from the sweat 
lands, and a high quantity of oil excreted 
by the sebaceous glands. A most important 
factor in skin disorders occurs when thou: 


heavy film which attracts 
to your shin much a any 
il mop picks up dust. These infectious 
fexternal substances may be classified into 


2, Materials brought in contact with 
the akin, such as Giny fragments of 
clothing, bedding, conmeticn. 

3. Micro-organisms such as bacteria 
‘and fungi. 

‘See the difference between a healthy skin 

and a pimply skin in the microscopic 

Feproductions below. 


A 


2 
Sick, pimply skin 

Diagram A shows a normal-site, smoothly 
functioning sebaceous gland. Diagram B 
pictures sick, pimply akin. Notice that the 


a 
Normal skin 


Sebaceous gland is a swollen mass of 
trapped cil, waste and infectious bacteria, 


‘TRY THIS SENSIBLE WAY 
‘Two sensible aims to achieve in control- 
ling this skin condition are: to clear the 
pores of clogging matter, and to inhibit 
the excessive oiliness of the akin. Toward 
these ends, Dornol Products’ research 
makes available two formulas One is to 
aid in thorough cleansing by highly deter- 
ent penetration which simplifies the re- 
Toval of waste and foreign matter. The 
Other is to discourage oiliness with clini- 
Eally-proved ingredients, and to kill infec: 


tious bac 


externally caused pimples and blackheads, 
BLEMISHES COVERED UP 


formula exerts 
broken out skin while the medication does 
ant odor, will 
ss which is 
Mociated with unsightly, malodorous, 
‘medicated preparations. Imagine! You can 
‘pply this Dornol formula to your skin by 
lay and face the immediate present with 
eater confidence in your ‘appearance, 
While secure in the knowledge that medi 
ation is acting to remove old blemishes 
‘and keep away new ones. What this "cover 
Up” action alone is worth in peace’of mind 
beyond calculation. No’ longer need 
prying eyes make you wince with humilie 
‘ition ‘and misery. Now because of thi 
Wonderful feature of the Dornol treat- 
‘ment, you can put your best foot forward 
‘at once! 


SATISFACTION GUARANTEED 
on 
DOUBLE YOUR MONEY BACK 
We know what the Dornol treatment has 
done for others, so we want you to try it 
‘at our risk, A few minutes a day invested 
in our treatment can 


Condition and general appearance of Your 
skin in just 10 days, simply return the 
Unused portion and we will refund not 
only the price you paid — but DOUBLE, 
YOUR MONEY BACK! Can 

bbe fairer than that? 

to gain. 


How to get the Dornol Treatment 
immediately: Just send your name 
and address to DORNOL PRODUCTS, 
INC, Dept. 4510-C, 4257 Katonah Aves 
New York 66,1. Y. Be sure to print clearly. 
By return mail we will ship the Dornol 
treatment to you ina plain package. When 
Postman delivers the package, pay only 
51.98 plus postage. Or. i you wish to save 
postal fee, send $2 now and we will pay 
Postage. Which ever way you order, the 
DOUBLE REFUND GUARANTEE still 
‘prevails: Don't delay another minute, send 
for the Dorno! Medicated Skin treatment 
with “cover-up” feature ...af once! Sorry, 
‘po Canadian C01 
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15, JEWEL STOR WATCH RUBBER OVERBOARD SUIT 


aK ina 


IIs WAR SURPLUS 
® AND HUNDREDS OF OTHER 
BARGAINS 


a= 
SUVERED ELECTRIC MOTOR 


MEDICAL STERILIZER 


age TAN es 


NEW CATALOG sy To Cover Post- 
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Georgia. NY. 3t 


Series Pleasant hobpy. Write todas? Willow 
Farm Sellersville 16. Pas" 


Sardsviie- Tinos 
HORL Hamsters ig 
tours of fun Literature {ree 


Markets” Ie. Pets quality breeding stock 
available. ‘Box 695. Newark Onto. 


RAISE, Giiwene, Foote Brine _ 10,00 
fund, Seeds. for. fall planting’. circular 
free. Pezier Seed Company Patchogue. N.Y 
‘BE Independent. Be Secure, have your 
own. profitable business earn $10.00 ‘and 
{hore a day, making! beautiful Sut ae 


TOM Burts salesmanship course affords 
seat gopartunlty"see Educational Classe 


cocroser 1949 15 


yl 2orvcar SCIENCE OPPORTUNITIES K 


MAKE Beautiful Holiday Flowers. Nov- 
cities. Wonderful home business pays ex- | 
geieme ae a Cineratue free. velva Art | 

jew York 3. NY 
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Gash "(6.0.D, 132)" Foreign. Service in- | needed. Opportunity, 28 B. Jackson. Dept. 
‘Stitute. Box 3080, Miamr 2-a\ Florida.” | is Chicago 4. I 


(ADVERTISING ook matcher Cary Tm 

‘demand~sell Union Label matcher, 
Ss “ee si basiewee ahd pollen par- 

powerhouse «selling kit—low 
price "protection guranteed "on repeat 
‘Srders Cash commissions. Superior Rasch 
Go. Bept"P-108, 7330 Greenwood, Chicago, 


‘OCTOBER 1949 Bf 


yl roskian SCIENCE QERORTUNITIES 


vert Wino, ep 

Gate acer Maen a ge 

Hgitag ite pi dati Sl 
iia 3 


S BBAAING er $0. Jon, BG ‘ofler_—$40 18 yours for seling 


tat ae ie enna 
seienecanis Gera Sat 


Rothing' to. try. Cheectul 
White fina ‘New York. 


Wear “Wright Dept. B. 


Philadelphia Pennayivania 


| BO you want Suecess—selt-Confience 
‘Money? ie na 
‘your men 


‘OWN Your Own Business Sell Men's 
Neckwear full or spare-tune” Low lnvest= 
Geeat. big prosts, Send $1.00. receive two 
Sample tes plus tree catalogue. color port= 
folio. selling plan Radio City Neckwear, 
Dept, PS 2. ia 'w- son. NYG. 
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$b Yeats in business. ‘You need ‘no money | 
if experience. Nothing ta pay tow or later 


Baty” Babylon ia New York |w 


YEON. Poplin. Rayon Uniforms. whive 


Dept aio" 9988 Keasket St 
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GERIATRICS. Fountain of Youth. Pree 
erature. Health-Center” Columbia Ci. 


| BORROW by i 


$900.00 to emp 
siiee compete elt peace ‘contigentias No 
chdorsers Conveaient. monthly 
farmene. Betas free in vias ene 
vite State Finance ‘Co. 210" State 
ance Bigg, Dept. AlGK, Des Moltes 0 


Bend for tagalog. ‘The Large Sizes Com: 
ig A SS 


“MEDICAL Prescriptions lied at guar 
grteed loweat ont Ask fot prices. all 
Sour jormone, and vitamin requires 
Iteuts. Ave “Bail Order’ Go. E East 
Grate ND. 


mae Dot Busia Seine PER 


“HOW Cant Find Ost)” You Cant In 


ea 


peer etalraed, 300, Anaidat, 1007-8 
Esteve. Oakinnd 3. Calif 
ADVERTISI 
Ss 24 we 40, Newspapers, 
sso "tine free, “Auvertaing  Bureats 


{attr Springfield, Chicato 43. 


SaEine teas Sa ae need in AavertiRing 
ie Bromeed Baby 
et Wat 


(oveuceeasful Seling National Adal 
Seppe WO! Mellie Avent Lon AD 
elee 

2A WORDS_ih_80 Weetllea_090,_ 3. 
Ditoell Ho iva dackion, Fentence, 


Tt DRAFTING INSTRUMENTS. 


BEAM Compass. Adjustable. Diameters 
‘Steel Tirana’ Posts 

ew Prod: 

beta 064 Rast 126 Street, Cleveland. Oto. 


Sen alo Sue Pee Se | reba anda Oitonee Oe ae | eae See 

Sut hs, Blah Fue "asi tied tency Se. | “panera rer havea 

“ONTERESTING Mak Be | Eases ea (oPRATTING, og ari 

See MES ia bi | RSA tke eats | te, “onan 

oo - 

pier Se GAG Rate Date | oY AE We Rade We | FATTOOING SURFERS 

paar Bh Ss vi TapTooiNG. Soe pas 

PANRING oliafree tara Gar | “ouVIOP Seaaris RRR | wha TONGS 

SASSO Goin Ga wae | PNEOr mane “eae || ied 

ste She ear pare SSP a oer Se 

Sanita agontag_sacce | Getae a” ier Mitaatees [jan caNDY WARING 

og DRAnTOM Ecleradce, cure Fa | parce ire ree? ya = 

SORA och, cet | on dt Ga Fe mR 

rie"tntn atphans nolo. Hal: | "ewronene miaete ease e ac | Bene teeth ates eat et 
ee ee 


ood #1. Galt 

‘MILLION Arties_wholesala 7 
Solutce- Directory" 38c. ‘Publisher's, Bax 
Sotsauo. Detroit a1 

GEIGER Counters $8.50 and $7000 
complete. Prepaid. Guaranteed. Uren 
Splnthaacopes tScintiiscopesy with Sam 
Ber tao. Western Hadlaton Laboraory 
Tibi West 24th St. "Ys Anweies 1. Calle 


TREASURE Locator Mineral Dee? 
ors, Geiger Counters. for Uranium ores, 
Bree literature. Fisher Reseuren Labora: 
{ai Ine Palo ‘Alto. Callforaia, 

BEAUTIFUL Bird Houses—knockaown 
pe. 41.00, 61.25, Knockdown Feeders $1 50. 
Hones, "Bow ‘38-P, Pompton Pisin 

few Jersey, 


Tol__ FOR SALE—MISCELLANEOUS 


WAR. Suing Aueralr ems Shaw 
entrar Beary a a ein 
Soutivest alec 85.0 Kahaan Clty 2 ao, 
PLASTICATED "GT" Clothe. Water- 
yori gece 6 1a\fot 01 anes 

ie wee furmure 
Mmachinety. * merchandise cover bea 


zo 
‘of lene trips, Send 81,25. and we 


fist 

Will ship obe cloth prepaid. Sax-on. Dept 

Net. “Seo°Putierion. ‘Chiene 47 Hh 
RECEIVE 

gatas. Bend 

Bewey Ave 


NEW Air Corps Plying Helmets Small 
pee, Lange 3 fot otiy $1.05 Postpaid 


easter, Pa: 


‘Manufacturing Go.-Presten. Ontario, 
Home, Amentaiysacceaafal methon, 
gf. Home, Amazinaly successful met 
Rendle tree iteravire howtos How sou 
eo. may ‘overtome. stuttering’ at hose 
The Atheneum, PSsioh 14 Chestaut Be 
Ens Mo 


East Orange. New Jeexey. 


125 Woops 


WOOD cards. Buriness, Corinna, Ape 
nouncerent. Cards of Wood, Manlius’: Ne, 


Tat TREASURE FINDERS 


LETTERS reinalled from Paris (France), 
$2.00. Airmail $2.00. Box 4005, San Fran: 


oo: Far 


Wright Publications 2276 it aos Sher: 
his 8. Tenn = 
PSORIASIS 
falleg to belie even tertbor rout 
Scales. ‘lesions ‘and itching’ Then weite 
{oday tor tree Miportant intoreiation You 
5. Box 3565. Cleveland Oba. 


pine 


Beitioe. Guaranteed’ ‘Reymond Dow. 2923 
““tetth. Flushing 0. New York 
TLL Tell You how fo make mousy doin 
what you like best to Go. Fee $1. Cyrus 
Glover’ 11800 ‘Mississippi Ls “Angeles 35 
HAIR failing st 
ing stopped. 
Bate 


iosscrs. 
Res 


Atlantic Ave Auantic G1. 


LETTERS Remaiied, toe com Mf Vicion, 
93 Hart Street, Brooklyn 6 New Yar. 


~MERTAL Deiectors. The v 


‘Avenue, North Holiswood, Calif, 
SEEK, Buried treasure; Methods. tigi 


ertanioe ettined Simian 1 
SGihing Pres, Soe Hst"b_ Glen Blin, tl, 


ime ‘payment 
Pletory tuaranteed, Free 1ocpate booklet 
tipon Feglre! Fishes Research baborstory, 
Then Palo Alto. Californie 


137 DETECTIVES: 


DETECTIVE Traine. Piling Secret 
Service Sestem. 19110" North Kenneth, 
Shiieago 38. fois. 


uence unbecoeary. 
PISS West oot Ne. NY. 
13 ‘SOUVENIRS 


THREE Military Emblemg and price Tat 
toe. Hlobuyeuild, 51x" Sumner “Aves 
Brooklyn, NY. 
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=a 
HUNTING KNIFE 6" chrome vanadium 
blode, handle, leather grip. 

In leather sheath. 


$5.98 Volue for 

ouLy ““syag 

(ike Above)S in-polished blade 41,69 
suas 


SAVE *> 85Z~ WAR SURPLU 
elle Clothing BARGAINS 3 


E: 15 Style BOMBER JACKET siurdy, water 
repellent 0.0. Oxtord Cloth. Body & sleeves fully lined with 
100% Alpoca West. Mouton Fur Coflr. Zipper Front and rib-knit 
tts & botom. 2 ours 


Cleoring Br he Trail 
With Cove r 


COMPASSES 


Fist MARCHING Lensite, 
tiie Lomrave Diol - $1.59 Oe 


fist —maTcnnox be 
feccia gui Howtng de! «BOC 


Smart & stylish. Top grode 
Horsehide with Furey Mou 
ton collar. Has 3 roomy 

pockets & zipper slosh 
pockets. Knitted wrist & 
fwoist bond. Fully lined, 


at belt with large buck= 
jody & sleeves fully 
Reyer Flame 

lining. Form Fite 
41 & action back. 


ot stitched Royonet 
net inner lining. Full length 


fie se ori 875.085 


6 Compartment ~ Stoinles 
\ Steel ~ Rusiproof. Wonder 
(ol fo Outdce Serving, 
<P \Sorbecus ete, Saves dish 


AVY MELTON 
COSSACK STYLE 


‘outdoor, rough 
Heavy Pop- 


cover — woter repellent, eal for use in the 
g ‘rool Blanket lined, thigh | home, hospital, roughing’. NEW OSE ec, 
LY) ier See tay adiet- | 3134s tot in ence 


Leh Servicable Condition.” 


durable, Hos 2 slash 
pockets. Full zipper 
front closing. Tail 
cored to fit anug fer 
odded warmth. Ideal 


work 
factory or outdosr™ 
woor. Sines 42 they 46. « 


16 POCKET VEST 


Sturdy, Yet Light Wt. 


Satin Lined with 
Straps, 14 Outside Pe 

\GRY ets, Pius Knife, gun, or 

ther Holder, 2 


ake 
Inside, Wonderful Santi LARGE SIZE BAG woo! tied roit sivper 
pi ote oe, $2.79) Sat MRE EY BG rot g 


FLYING HELMET || be plugged into ctor, s 49 |? sather and Down 
i Mint tpn with Hone oe Wreck ain, Snes 36 wf 3. 

mois fining. In geod cone - 
ition hough vseds Lots of J Cemiaa f 
eed service | oOo, ‘SUNGLASSES That Gler 
Pilots, cycle drivers, THE REAL wecov! Sunil Here 


FLYING SUIT or 
Bive Bunny Sit 


Fer heeting, wither spars, 
thing er bonding’ 
overols for cold outdocr, 


G Henry duty, water repalent 
‘rith wiod brother hood and cover” Wy alpper 


Has Sear pocat. $1495 


Sportsmen, ete. AAF 6 Bose, Precision Polished ond Vi 
NEW! Chamois fi Ground, Glore-Free lens with leather Hos 
LPs cup on sir 1 can be attached fo belt. Gold ‘Con 


Lee plated adjustable frome. Peorloid sweat in ony direction. Made for 
wear. ber ond pod Pe the USAAF srcciat 


$17.50 Valve for Only . 
WATER KEG 
LECRVUE pear ee gael cooceiy. Meol 
eS stoves Bross 
J. With S7mm yellow onber - 6 rs, Wise 5 eotant-Nheasie 
fiase lenses. PRECISION GRND. re fey ony cary ia. Tit 
Ie LISHED to reduce Glare of for water, beer, ete. For boats, 
ncoming headlights. Sharpens ‘abject shearers q 
focus’ more clearly during night driving. $2.39 
Ie en aie Ladies Hele er eeEESS 
A S16. eck ; 
Sac ccuss macien.”” So8 
Fitover style without tenole bars. $4.59 


THE LARGEST FIRM OF 
11S TYPE IM THE WORLD 


PALLEY 


SUPPLY COMPANY 
6321 SAN FERNANDO RD. 


10 GLENDALE 1,CALIF 


‘STRAIGHT EDGE 


BG Porutar science 


RE sv ns som GADGETEERS HEAVEN 


DUCK DECOY a 


the reel thing, Made sturdy | fe a 
SicE hanes el enjoy this one, 990 
FOAM RUBBER CUSHIONS 
Genuine Goodyear 
‘amnroaM 
CA | 


shaped. Cnt ct 
toi, Pet heir Boe Ate, I | 


994 


WITH ADJUSTABLE BALL AND SOCKET SWIVEL HEAD, 

LONG RUBBER COVERED CORD AND WALL PLUG. The All 

Purpose Lomp. Wonderful for indoor Photogrophy, Floodlights, 

Baby Spot a Lorge Spot, Persencl Bed Reading, 

Werther, Grog; ste. Lame Alone: <=: 99c 
Highly Polished 8 dione Parabolic Reich’ or 

St diometer Spot Reflector ot ONLY. = = = BOC 


Plexiglas Window 
es 


hinge 


Ein - Full face, 
60sec. dial, 175 


NAVY BATTLE 


ond Truck seats. 
aor x gat 1h 


fon Just the watch for 
Sportaman for time 
ing all types. of 


25" x 63! 
FOAM RUBBER ADIESIVE 
Specially prepared to permo~ 
rently cement above foom 
ubbec. PER QT... S155 


NAVIGATORS LAMP 
‘Athandy light for desk, work 
Reser ae eke eoenes 
roam, eter Can be used on 61220. 
TH0'V"by changing bulb. 3 ft. sol 


ioins Yo odivst $9 95, 


DELTA “BUDDY” 
LANTERN 
With 3" square reflector. 


PLASTIC 
KITS 


WERE ARE UN- 
pSURPASSED VALUES 


Stort Blonning Novel Xmos Gi 
Kit #1 contoins 2 ths. plexigl 
ite shot in various shape 


Seed amen: Yow om 
ly worth $5.50. Ow Price - S219 
Kir #2 contoins 1% Ibe. o sheet, 
@ | ox. bore of cleorset cement, ond the 
Plostic Hondbook. A $2-50 Value 
xiglass & Noscolite deer plastic <hts, 
Full sheets opp. 1/8 x 
‘ope. 104 Tbs. each $12.50 
PHEIOLASS = Full Son 
36'"x 24"... Per Sheet... $13.00 
SAgrn Sere a8 Por Sheet $25.00 


Faarcaors write In tor ou special gurtity 
tore are sew & tasked. Also 


‘Made for Chemical 


for on exciting experiment 
for the amoteur. Set includes teat tubes, 
complete instructions, 1Sdiffer 
Pocked in ottractive lucite 


inal bent Leother hd. band, sponge rub= 
ber eor pods, includes Cor 
Wigh—1.ow impedence Adi 


orders public 


systemaete. Com: ST Bye 83.05 
wih’ hc rbced phone pus. SL Plastic CALABAR] S13 Ans I 
Redle ANTENMA edt Ul //jpy FILTER NEM fableized Linn Tope 7 10" 
om Just the thing Highly tronslucent Green I Waterproof, weig 
rons, Pe let Panes mee elton 


26-V,G.E. Motor. 43" = Enough for 2 or 3 


B cee sigh soe fe Com jon filters. ( erage size screen) 
cereee fection 

ONE Witt a 

Se Som 

st mee. Opera drecion 
eaten se 


oft, open ngand prior 4) 29 


Made for Army to polish & brig 
plastic surfaces. Con be ope 


by hand. Removes scratches, bien 
COTTON THREAD 


thes, ete. in hot, cans BOG 
pecker grid ‘of 6,000 yds peed 4 
Sedna: Gadieat strands ia ft twist cotton fer extra 
‘intel vost. Crlindtent strength. 3 colors Saree vite 


‘A private phone or intercom. fobvicated hinged cover. | 2nd Brown. « «= «+» Per Spool 
system. Easy to operate. End identification window 
« Reception up to 20 mil ‘Ideal for orice books, salesmen NEW CATALOG 
Uses 2 standard flashlight batteries. Sev- I cotologues,photoalbums, students, pub | 110.000 Bargoinn in Wor Supluc, 92 
al phones con be used on some line. Set ficericae Reference books, ete. HOI er gstes in Mer Seceloes 3 
for ringing, leather cor~ I} Will hold 500 sheets, 8” x 11”. as fan. Solilbac Chorte, & aba, iSeadl 


sipped 735 '25¢ to cover handling & postage. 
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Here’s How CREI Prepares You for a 
Professional Career with Industry-Recognized 
Training in a Minimum of Time 


RADIO — ELECTRONICS 
TELEVISION ENGINEERING 


vaduates of Cr school are preferred 
industry becaus 
This tecognition 


‘and ability, 
quickly find good jobs. With 

teaching. experienc 

REL offers. an 
complete laboratorie 
Now students are accep! 
may advance as rapidly a 
eolitse with ane sporialized 
of 20 months to complete 


years of practical 
in these highly technical flelds, 
tan ding ‘(ac jodern ani 


institutes, 
kc Is of college lev 
prepares the young man 

good job in industry 
ina ininimum of ti 


Its 
L It 


Veteran's Training 


|APITOL RADIO ENGINEERING INSTITUTE 


owe Stat. 
2 Fie ‘Stay tisarses 


Now’! A Tested and Proven Way 
to Win PROMOTION and SUCCESS! 


last—the Fomour Wetherill Training Courses—in 
Practical 
th 


conus 


three command the 
@suentiat knowledge tha ‘and security. ‘They 
Sein you the f the iamous Wetherill adult 
training courses in. public speaking. salesmanship. bus 
sean ‘executive techniques, and other equally’ im: 
RP Rchard’ He: Wetherill, suthor of the three great, books 
that make up this success library. has spent twenty 
Dublic speaker, training, execu 
oe ant He has helped hundreds of 


Az you read and make use of Mr. Wetherill’ proven methods 

“i that You are beginning to over 
Giory tn sour few {cand Tecling of ‘competence and power, 
nd in the realization that at last you. too, are on the sure 
Fond to financial success 


EXAMINE THESE GREAT BOOKS 
Just fil intand matt the coupon balan it wil Bring you all 
three volumes for 10-days' free examination. Unless sou are 
Convinced that these Dgoks are just what you want. you may 
retin them ‘and. owe NOTHING, or you may keep, them by 

i¢ 8 down payment of only 82.08, plus m few cents post” 

ind the balance in two monthly payments of $200 each 
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IF IT SLIPS...IF IT CHAFES 
IF IT GRIPES...THEN 


THROW AWAY 
THAT TRUSS! 


Where other trusses have 

failed, we have often had 

our greatest success. The 

Brooks Appliance actually helps Nature 
support weakened muscles gently but se- 
curely, day and night. It has been or- 
dered ‘or recommended by more than 
18,000 doctors. Thousands have written 
us their thanks for relief from pain and 
worry—for results beyond their expecta- 
tions. Sanitary, comfortable, low-priced 
.. - never sold in stores or by agents, but 
specially made to fit you. Sent on Trial! 
Satisfaction guaranteed or money back. 
Learn what the genuine Brooks may 
mean to you. Write for Free Booklet and 
Proof of Results. Ready Now! All corre- 
spondence confidential. 

Brooks Appliance Co., 163F State St., Marshall, Mich. 


We'll Pay You “ters gation of 


“worn out’ motor oil 
from your own auto. 
truck “or tractor en: 
gine. Details, page 30 
fn'our FREE BOOK 

& “Oi Fa: 


RECLAMO MFG. CO., S083 Eston Ave.. Dept. 13, Chicage, 30, I 


textiles, metals, food an 
Populor Science, Dept, 109, 383 Fourth Ave., New York 10, N. ¥. 


BULLETIP 
(Reg. US. Pot. OF.) by 
SANDEE 
Exclusively 


13” diom.$2.95 
Heavy Western Chrome Plate 


JANDEE MUFFLER CO. 


5643 Corryne Pl 
1 Culver City. Calif, 


BARGAIN! 


HIGH SPEED ROTARY FILES 
Set of 5 Assorted. $2.00 
eT aera 
20" 
vom 


har shan WE BUY SURPLUS TOOLS 


‘SW TOOL CO., 183 Grand St., N. Y., N. Y. 


Big value! 
MARKSMAN 
AIR PISTOL “~@ 

5 eee. 


rae 


with ot 
‘ammuni 


EXTRA AMMUNITIO! 
J. J. ANTHONY wiliic 


SECU Means RUNS? 


ox 402 


its FREE j 
'No obligation, lush name to 


KENDEX COMPANY, BABYLON, 249 ¥. Y. 


‘350 pages of mysti- 
fying, easy-to-do 
tricks and iusions, 
600 IMlustrations. 
Send $1.00 now for 
catalog, credited on 


your first 3.00 purchase, 
NATIONAL MAGIC CO. 
129 5. State St. Dept. M-9 ‘Chicare 3, Ml. 


BUILDING 


<(3) 


LOCKS ii teal 
Ter et cai Vea; Bk, Sep 


an mA L ENGINE ES_C0 he 
sie CHRONOGRAPH "2. 
WRIST WATCH $6.90 


im Darks Used by 
‘Doctors. Army. Navy. Airforce’ Oficers 
Fh, SENT ON APPROEAL Deposit #890. plts tax 
‘ith postinan or send Money order, save postage 
(Bante money back privilewe.) " oe 
‘THE JEWELBOX, Dept. ET, 1674 Broadway, N.Y. 19, 


MY 


l'she's some SMOOTHIE! 


(YOUR CAR, THAT 15) 


when equipped with 
ADVANCE “ULTRA DEEP-TONE" MUFFLERS 
Bich, low, mellow 1 
speed, ond economy fo 
pressure, Rogged stes! tube, blow-out prool 
Simple to itl. No welding. Duel set Comes 
complete with rubber mounted clomps,fiings 


ADVANCE FENDER SKIRTS 


‘be confused with cheaper, igh weight moe 
/apvance AND RAZZ HORNS 


If at coer sow 


ADVANCE MUFFLER CO. eter has Dopr. P5107 
1458 EAST COMPTON BLVD., COMPTON 3, CALIF, 


DEALER INQUIRIES INVITED. 


Covers entire broadcast band 
within 20 mile rads © Set weighs 

5 ors, hat 7 025. @ Conceals 

in ining thick © Absolutely 

Wi, + moble...no entra aerial needed 
PE" your lcl doce, Vue ado eal to many 
‘or fil out ond moi Portables © Regulation water- 

root sun helmet... adjustable 

psa coupon below: size, comes in many colors 


i pot fod. tess pes Ye pete! 
1D Pere send ie mare inlermetnn oboe ths new 


SS 
am 
ennt____ovt__sntt. 
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Whisker 


THE ELECTRIC SHAVER THAT'S 
SOLD BY BARBERS 


roi 


NOW! SMOOTH, CLOSE SHAVES... FOR THE MAN 
WHO SHAVES ONCE A DAY—OR, ONCE A WEEK 


Barbers know a good shave when they see 
Th and sell 
WhiskER. i any 


quietly on 
interference. 
ur barber or 

ER. If he 


not have Wh 
won a 5 day trial, 
MADE BY WELL KNOWN MANUFACTURER 
OF QUALITY BARBER AND BEAUTY TOOLS 
that’s your guarantee of a pre 
ta 

Ladies: Bi 

beauty shop for gifts or for persona 
pilatory u 
ELECTRO TOOL CORPORATION 
Dept. W529. RACINE, WISCONSIN 


Always Handy arwse fg 


Carry his BUDDY lantern 
anywhere —in glove com- 
partment, tool chest, drawer, 
pocket or purse. Compact, 
sturdy, lots of light! Switch 
glows in dark. At hardware, 
sport, electric stores, Uses 2 
gandacd 14" fash- $9.75 
lite cells. Less bat. ? 122 

DELTA ELECTRIC CO., MARION, IND. 


Delta BUDDY fistes 
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Make Money Writing 


SHORT STORIES, MYSTERIES, ARTICLES 


Free Lesson Shows How You Learn at Home 
for pe 


PALMER INSTITUTE OF AUTHORSHIP * Desk U-109 
Hollywood 28, Calif. 


1680 N. Sycamore * 


Do your own upholstering with soft 
durable Foam Rubber, Ideal for Furni- 

e, Auto Seats and many other uses. 
fe Dept. K for information and 


1OWA FIBRE PRODUCTS, INC. 
316 Court Ave. + Des Moines, lowa 


BLOCK 
TEXTILE coLoR! 


INSTRUCTION BOOKS @ WRITE FOR CATALOG 


DWINNELL CRAFT SHOP 
Dept. PS-910 © Elm Grove, Wheeling, W. Vo. 


ENGINEERS GAGES 


HARDWARE SUPPLY Co. 


PRINT YOUR OWN 
POST CARDS 


and money. very eas 
NCIL DUBLICATOR 
ideal for Adverising, Annpuncemens, Notic 


Enright * st. tovis 5, Mo. il | 


RAISE HAMSTERS | 


‘The new wonder animals from Syria. | 
Often called Toy Bears. Delightfe 


. odorless. Raise any- 
le and interesting hobby 
business, We furnish breeders and instruc- 
tions. Write today for free book. 

GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA, 


IMPROVE YOUR PLAYING 


ing hom you may 
traly improve your technique, accuracy, memarisng: wet 


if thew Stent 


‘effort minimized. Used by 
famous. planlate, organist, teachers 
find students. No obligation. 


‘BROADWELL STUDIOS, Dept. 249-K, COVINA, CALI 


Learn how to benefit from im 


Biote Liquidetions. ond a 


CITIZENS Diamond Brokers © Depr.F 


195 MITCHELL ST.» ATLANTA, GA 


4 SPEED MOTOR 


a 


if 
should a red rose be? 


Only as red as correct exposure can make 
it; not darkened by too little, or washed 
out by too much. The WESTON Exposure 
Meter assures you of color-true pictures 
every time. Instantly gives correct expo- 
sure for any picture in or out-of-doors. 
See the WESTON at leading photo dealers 
everywhere. 


WESTON 
Capt 


The meter most photographers usel 


© For omoteur beam & tele- 5 PM for turning barbecue spits. advertising displays and antennas. 
‘ 'A THOUSAND OTHER USES AROUND THE WORKSHOP 
‘This 120th HP. 115 V., 80/60 cycle, AC motor is precision built 


throughout. 


Folly guaranteed—Money refunded If not satisfied 


Pulleys, belts, shaft couplin 


Mandrele and other equipment at 15¢ 


fo 60e. List sent with motors, SPECIAL~ ‘while they last 


Californians please odd 25¢ sales tox 


Grand Ave., Long Beach, Cal 


TROUP ENGINEERING CO., 2223-' 


POSTPAID 
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75 POWER 
$20 eae 


ENJOY the fiuill of explortag new worpds 
Precision lens, Pachromatic 1 bective, 


Ricery 
Stand ‘and hairline adjustment 
Pliosim “Cov 


Kit 


EARN BIG MONEY Growing Out-of-Season 
Vegetables ond flowers FOR PROFIT? 


SATS aS 


Always Mention Popular Science 
when writing 


Marner YouR’sHorr’ st stony 
wved ond proised by ay 
iors end professionals. Get your copy today! 


: CROYDON INSTITUTE, INC. 
PP Ead 18 W. tevote, chesge 10 


HIDE GLUE 


is best for all 


NO ODOR 
NO MIXING 
NO HEATING 
NO CHILLED JOINTS 
at most hardware stores 


GOTHAM HOBBY CORP. 
107 East 126th Street New York 35,N.Y, Dept. “5” 


r wr 
FRANKLIN GLUE CD. Columbus 15, 9, 
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Here is Mr, Gentle’s personal offer to you! 
He says, “Smoke my pipe for one week. I 
guarantée you that it is the coolest, cleanest, 
Griest, and most satisfying smoke you've ever 
had! If, after one week's time, you think it 
isn't all I claim, return it and we'll refund your 
money, including postage! Patented ceramic 
lined bowls come in Brown, Tan or Two-Tone, 
Superior to mad briar, th 
for life against burning out’ 
GENTLE, Je—chrome Platd.....$3.50 e0. 2 for $6.00 
GENTLE, Je.—Gold $6.00 ea. 2 for $11.00 
— ORDER BY MAIL — 


COMPLETE SATISFACTION—OR YOUR MONEY BACK! 


Enclose money order or check with order. We pay post 
faye, Ht not fully satis furn pipe und we refund your 


are guaranteed 


money "TNO STAMPS OF €.0.0.s PLEASE 
GM) GENTLE SALES CO 


2222 MYRTLE ETROIT 8, MICH. 


Electrical Meter Engineering 8 
“The Profession With a Futare’? 


mir Rt a Sein new opportunites. 


PERRIS seu 
ee iiss E"Tane 
TRS, 6 Try 
tunel” whee 


clone Tee Co., 98 Winey, Tlare 8, Calter 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FISHER RESEARCH LABORATORY Inc, 


Pale Alte, Callt. 


“CLEAN DRY” 


get it now— 


ALLIED’S NEW 7950 
RADIO CATALOG! 


196 PAGES OF 
BIG VALUES 


EVERYTHING 
IN RADIO AT 
LOWEST PRICES 


Send for 
Radio’s Leading 


TELEVISION AND 
pale Buying Guide 
= Save money on every radio 

need! Get the new 196-page 

1950 ALLInD Catalog, preferred 

ee _ en by gieod in ie 
the world's largest stocks 

SERVICE SUPPLIES Of top-quality equipment, all 


at low, money-saving prices! 
Latest ‘TV releases, home ra- 
dios and radio-phonos, Ama- 
teur equipment, PA systems 
and High-Fidelity Sound, re- 


builders’ kits—pli 
of parts, tubes, tools, books 
and diagrams, Have all the ad- 
vantages of quick delivery, 
€ complete selections, big sav- 
ings and expert, personal help 
from the World’s Largest Ra- 
dio Supply House. Send today 
for your FREE copy of the 1950 
ALLIED Radio Buying Gui 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bly 
Chicage 7, lMinois 


(Rush FREE 1950 ALLIED Catalog 


AMATEUR CEAR 


AMPLIFIERS, PA. 


Dept. 7-KK-9 


Name. 


Address. 
City. 


SS rer 
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FINANCING PROFITS 


POLICIES 
COSTS 4 


BECOME AN EXPERT 


ACCOUNTANT 


Choice of Bookkeeping — Advanced Accounting 
or CPA Coaching—No experience necessary! 


‘The demand for skilled accountants —men whe really 
snow thetr business—is increasing. National and State 
legislation is requiring of business much more in the 
way of Auditing, Cost Accounting. Business Law, Or- 
Ranization,, Management, Finance. Men who prove 
their qualifications in this important field are pro- 
moted to responsible executive positions. 
Free Book—“Accountancy, the Profession that Pays” 
Knowledge of bookkeeping unnecessary. We train 
you from ground up, or according to your individual 
heeds. Low costs easy terms, 

Sena for free 48 page book describing the LaSalle 
accountancy training. and the opportunities in this 
highly prontabie field. 


LASALLE EXTENSION UNIVERSITY 


‘A CORRESPONDENCE INSTITUTION 


417 South Dearborn Street = S)] 
Dest soescnn Chicage Ss 
Pen , ‘al 


AUDITS 


GAccounting 
GPA Coachinj 
DiExpert Bookkeeping 


ii rome 
AIM ecresiisvvie ‘ 
Clgictaccccreescccnssve Zone. 

Growing Demand Requires 


More Local Plants SS 


wonry. Distine 
locally manufactured 
veal building needs. 


You ean be one of a national ehain of local plants, I 
income potentials. Cau be started on moderate investment. 

Wide-open market sno experience: ao 
skilled labor. We supply all equipment. Easy 


of territory. 


‘crete Associates, Inc. 
A675 5 Diviion Ava, Grand Rapids, Mich. 


BRIKCRETE 
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Increase your output... 
Year ‘round business! 


NEW 
BED KNIFE GRINDER 


‘sharpens all 
STRAIGHT EDGE TOOLS 


Model 50 Ideal Bench Grinder 


LAWNMOWER 
SHARPENER 
OPERATORS 


Write for FREE, foct- 
filled fol 


‘TME FATE-ROOT-HEATH COMPANY 
Dept. D-4, Plymouth, Ohio 


5 ROWBOATS #10 14 Fr. 
6 OUTBOARDS :21010r 


SEND 25c (coin) ORDER YOUR CATALOGS TODAY 
‘7O3R-WHITTIER ST. 
New York 59, N.Y. 


Big money in spare time! 
EEL Tune pianos in30days 


No musical knowledge needed. Piano tuners in great demand 
‘everywhere. Train. under experts. Learn with phonograph 
fecordings in 30 days, We furnish recordings, instruction 
books and professional, toole (inchiding record player if 
‘eeded). We show you how to line up part or full ise work 
For big earnings. Send for FREE literature today. 
CAPITOL CITY TUNING SCHOOL 
Dept. 1033, 211 E. Michigan Ave., Lansing, Michigan 


LEATHERCRAFT 
COPPER TOOLING 
TEXTILE PAINTING 


Make your spare time PROFITABLE, Send today for 
FREE illustrated catalog showing everything you need. 
KIT KRAFT, 7377 Melrose Ave., Dept. BD-10, Lot Angeles 4, Calif. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


This Old Treatment Often 

Brin; 

‘When disorder of kidney funet 

in your blood, it 

backache, rheumatic pains, leg ‘pai 

energy, getting up nights, swelling, puffiness under the 

‘and dizziness, Frequent or scanty passages 

ting and burning sometimes shows there is, 
mmething wrong with your kidneys or blad 

‘Don't wait! Ask your druggist for Doan's Pills, a 

stimulant diuretic, used successfully by millions for over 

50 years. Doan's’ give happy relief and will help the 

15 miles of Kidney tubes flush out poisonous waste from 

your blood. Get Doan's Pills. 


mm_permits poist 
y cause nagging 
fous of pep and 


CY AMERICA’S BEST omer 
MICAS BEST WATCH VALUS 


14-KT. LADIES 


Fitted GOLD WATCH 


Low 
ORIGINALLY $30 
uminous dial gn rae 


17 JEWEL SELF WINDIN 


(Sturdy 
WRT WATCE ORIGINALLY $71.95 


Sweep Seco 
LUMiNoUS. 


on 
phe ta 


17 JEWEL,?,"s"", CHRONOGRAPH 
ORIGINALLY $71.50 


‘Thousands OUR PRICE 
soldat 871.50 New ‘Outs 
Euan oaiton New Ont 


ORIGINALLY $59.00 
OUR PRICE NOW ONLY 


1 6" 


‘Amazing value at 
fees pas s.70 


FOR SEC AMD. FOR 


‘with your “onder 
E._Boltimore St.. Baltimore 


WHOLESALE SLIGHTLY 
: USED TIRES 
oe DIRECT TO YOU 


wor at 
WHOLESALE 


atten 


8 


ruse “Delivers. wire 
TIRE_AT NO EXTRA COST 
Sor 16° Passenger Tires 
Our tires useg on school buses and ambulances 
All good tires with o 
GOLD BOND GUARANTEE FOR 
S01 600-0... 37 
q 


18 
T00-16, 
55015, 
450-15. 
700.15, 
$50.17, 
150.16. (825.24) 13.751 (02 ply) 


Exceptionally good tread—No recaps—With o 
GOLD BOND GUARANTEE FOR 24 MONTHS 
00-16.-2 ply Militery—Mud end Snow T $905 
550-16. $519 sso-15 
‘00-16 25.29] s2s-t8 
650-16 2 5.39) $50.17 
To0.t6 6:39] 650-15 


Sat 


12 MONTHS 


portable, uses any ¢ H. 
Principle assures clean, 


Favorite of home owners and craftsmen 
for 20 years! SPEEDY SPRAYER 
your work that professional paint 


nish 


a! Lightweight, 
motor, improved diaphragm 
fou'll Gnd dozens 


Brame snd money saving uses for SPEEDY SPRAVER, 


900 x 16 Special 
‘Send check or money order with this od 
GOLD BOND TIRE CO., Dept. PS 24 
512 NORTH IST ST., RICHMOND, VA. 

“A gold bond written guarantee with every tire” 


5718 Arm 


W. R. BROWN CO 


incloding spraying insecticides 2-4-D and DDT. Com: 
plete outhe, without motor, only $29.95. 
At leading hardware, lumber, and, 

FREE—write for handy booklet “How fe 


RATION 


age Ave. + Chicago 39, Ill. 
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AMES 
UNIVERSAL DIAL 
INDICATOR SETS 


SAVE MONEY 
while Living Better! 


A fumished Schult offers big value 


in all-season comfort for living or New Surplus 
travel. Innerspring beds, private Dial indicator 
bedrooms, shower, toilet, etc. Elec- 


uated in 
spindle 
‘niling: machines, 


1/1000ths. Dial 


tric refrigerator and oven range. 
Three-year written warranty. One 
monthly payment buys all! 


and for 
‘with dial 


it with AMBROID 
The Universal Liquid 
Waterproof Cement 
“Mt Stays Stuck’ 


AMBROID CO., 206 Franklin Street, Boston 10, Mass. 


Free.. 


“HOW To BUY A | NEW MODELS... 
TRAILER COACH” | NEW ECONOMY! 


nd. today tor new 
to 


J year living and ¢ 


SCHULT CORP., Dept.3110, Eikhart, Ind. 


‘In Canada: John Inglis Co.,Ltd, Toronto 
‘SCHULT, CFZ 


Pioneers Leaders 


ain BENJAMIN aie 


RIFLES grimy vaagatorag PISTOLS 


SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
Ir you, want « REAL GUN for PRACTICAL USE Inside or outdoors, 
mit SATE~CLEAN ECONOMICAL AM wi aerate 
BEST RESULTS In alr 


BENJAMIN AIR RIFLE CO., 611 MARION ST., ST. LOUIS 4, MO. 


Command Bigger Money! 


STUDY LAW ;7 


° 
NEWEST B-M POWER MOWER 
STUDY AT HOME for BUSINESS SUCCESS and 


ry |S For Modern Lawn Care 
LARGER PERSONAL EARNINGS. 40 years expert | | Price 4 Ne 


od 
instruction—over 114,000 students enrolled. LL.B Ce. roe ee 
Degree awarded, All text material furnished. Easy ey struction, Powerful iY hp. 4-cy¢ 
sayment plan, Send now for FREE BOOK—"Law and | | “rstet 

Executive Guidance.” It explains the course—how 

you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: (Ul. approved) model 0-3 Write for Free Literature 


auencan exmion so1oo4 
oom MESA PPASON <OOLLGT LA, | [BM MOWER CO. ber SOF, Be Meme Hae 


9G PoPuLar sciENce 


LDAK CO 


SEND E! 
FOR THIS uy 


BEERY SCHOOL OF 
Dept. S810 


\ 


mony of the 
able’ sho Ar 
4 


is reduced low 
of $6.60, Send for FREE 
fotalog today 
REGAL SHOE CO. Dept. 226, Whitman, Mass. 
88 EXTRA PROFITS! 83 


Flocks & Sandblasts 


Dual Purpose Spray Gu 


WE PAY POSTAGE! 
HIP MODELS. iS. 


AND 
mone 


GENUIN 
Iron Cl Money 


Bo Beck Guarantee 


“3% 


BERMAN'S DIAMOND 
LOAN BANK 
|deos.rs Berman Bidg. Balto. 1, Md 


“Try these slick 


tricks with 


Fill CFACKS IM Chajp. 


Makes loose 
joints firm, 
sands to a 
smooth finish! 


Reset loose hinges. 


Replaces rotted 
wood, tightens 
loose screws... 
easy to apply! 


Mend cracks, 
nicks! Smooth 


finish! 


6 Ses 


Also useful in filling cracks in floors, nail 
and screw holes, repairing loose tiles. 
Handles like putty ... hardens into wood! 


‘DOZENS OF OTHER USES 
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$ kit 


SUCCESS IN AVIATION 
Nee 


throvgh Embry! rs) Riddle treining 


LO) 
@5) : 


G <r ENGINEERING 
DQ) frny ra ‘ 
) : Fer 


COMBINED WITH COMMERCIAL (3) 
Pilot Mechanics who 0 


‘Onywhere. Instrument and instru 
totings are also available. 


Dean of Enrollments - Dept. 91 
Embry Rid: 


chool of Aviation 
iam 30, Florida 
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I'd like 
to see them 
make... 


ats, One dip would 


. Springfield Gardens, N. Y 


Raised ve and negati 
storage teries. Then it would be simple 
identify the poles even if the battery were d 


ity 
and the poles corroded or marred by tools. — 


Harold Myers, Kennewick, Wash, 


al they could be bung up to dry 


symbols on auto 


to 


The car that likes 
to be compared 


“PLYMOUTH 


red for COMFORT, too! 


Ride with a new glide! The new Plymouth 
cradles all passengers between the wheels, 
It has airplane-type shock absorbers; a lower 
center of gravity; and a new diagonal mounting 
of rear shock absorbers that reduces sidesway. 


Sit straight up—then com- 
pare! The new Plymouth 


Brathe clean fresh air the Bolte heavier-than-average 
year ‘round. An op- people with individ- 
ual cushioning! These extra seat 
springs front and back can be 
inserted to meet family require- 
ments for cushion firmness. 


Chack-Rzmonth value against other cars. 
Not only for comfort, but for perform- 
ance, for safety, for all features! Drive Plymouth. 
Compare it on the road. And see the new Quality 
Chart at your dealer's; a condensed version at left. 


PLYMOUTH Division of CHRYSLER CORPORATION, Detroit 31, Michigan 


gives you generous head and tional under-the-hood system 
shoulder room where you need provides the comfort of 
it. Chair-height seats are wider, 
deeper from front to back. 


ventilation in summer, both 
heat and defrosting in winter. 


= 


I'd like to see them make .. - 


MOTORISTS WISE 


MAKES CARS STAY BEAUTIFUL 


Plastic insulation. After y xed two wires, 

such a liquid could be painted over the splice. 
| When dry, it would be neater and less bulky 

than a wrapping of tape on the wires—Ray 
| Sherman, Belleville, Wis. 


Ripe ent 
Fk nate: SONOS 


Offset posts for electric fences. Weeds and 

Fass grow up andl sometimes cause shorts. With 

ore, 9 the posts offset, you could run a mower beneath 

Simonizing saves you time as the wire or cut the weeds with a scythe.— 
it saves the finish! Archie Casebolt, Brooklyn, Lowa. 


Don't waste your time with ‘tem- 
porary polishings'l Simonizing gives 
long lasting beauty ... protects the 
finish and keeps colors from fading. 
Do as millions of motorists...Simoniz 


your car. It's easy to do yourself. 
"THE SIMONIZ COMPANY, CHICAGO 16, ILL. 


One handle for broom and mop sets, The end 
of the handle could be threaded to fit various 
brooms and mops. Such an arrangement would 
be a space saver in most storage closets.—Sula 
Butler, Los Angeles. 


Use Simoniz Kleener (liquid or paste) to clean finish. 
‘Then Simoniz for lasting beauty. Sold everywhere! 
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RCA scientists develop new direct-reading Loran at 


Which simplifies problems of navigation 


Te homing pigeor [oes 7 sea 


Now science gives the naviga 
tor an improved “homing pi- 
geon instinct,” a way in which 
—without checking sun or stars 
—he can head directly home. 

Already thoroughly proved, 
Loran equipment has been sim- 
plified through RCA research and 
engineering, so that almost any- 
one can learn to use it in a few 
utes. Free of human error, 
dings appear directly on the 
instrument. A quick check gives 
the ship's position, 

Brain of the new Loran is a circuit 


rea 


developed at RCA Laboratories which 
splits seconds into millions of parts— 
‘accurately measures the difference in 
the time it takes a pair of radio signals 
to travel from shore to shi 


Given this information, the 
Loran navigator, hundreds of 
miles from shore, can determine 
his position quickly and accu- 
rately. Loran’s simplicity adapts it 
to every type of vessel from mer- 
y red 
marine Corporation of 
America, a service of RCA, it is 
already being installed in U. S. 
Coast Guard rescue ships. 


The meaning of RCA research 


RCA’s contribution to the devel- 
opment of the new direct-reading 
Loran is another example of the 
continued leadership in science 
and engineering which adds value 
beyond price to any product or 
service of RCA. 


re 


The newest developments in television, 
radio, and electronics can be seen in 
action at RCA Exhibition Hall, 36 West 
49th St., N.Y. Adi 
Corporation of America, RCA Building 
Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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He finds 


As this cableman runs his pickup coil 
along the cable, his ear tells him when 
he has hit the exact spot where unseen 
trouble is interfering with somebody’s 
telephone service. 


Trouble develops when water enters 
a cable sheath cracked perhaps by a 
bullet or a flying stone. With insula- 
tion damaged, currents stray from one 
wire to another or to the sheath. At the 
telephone office, electrical tests on the 
faulty wires tell a repairman approxi- 
mately where to look for the damage. 


A special “tracer” current, sent over 
the faulty wires, generates a magnetic 
field. Held against the sheath, an ex- 
ploring coil picks up the distinctive 
tracer signal and sends it through an 
amplifier on the man’s belt to head- 
phones. A change in signal strength 
along the cable tells the exact location 
pf the “fault.” 

Compact, light, simple to use, this 
test set makes it easier for repairmen 
to keep your line in order. It is another 
example of how Bell Laboratories re- 
search helps make Bell Telephone serv- 
ice the most dependable in the world. 


The Voice of Science 


Tomorrow 
Workmen 
Need Better 
Tools 


HE old saw that “a good workman never 

complains of his tools” is too often used 
to excuse poor tools. It really means that a 
good workman won't put up with bad tools 
that make his job harder. So he begins'a job 
by working on the tools before he starts on 
the work. 

Only an expert, in fact, can make do with 
poor tools if he must. A beginner needs the 
best. 

Yet, every day, some father or big brother 
tosses an eager youngster a bent screwdriver 
ora battered hammer and thinks he has done 
his duty. 

Perhaps the worst offenders are the par- 
ents and doting uncles who pay good money 
for boy-size “kits” that even an expert would 
curse, 

Saws of trash steel with “teeth” that hard- 
ly cut soap. Hammers with soft heads that 
come off on the first try—and handles of as- 


sembled splinters. Edged tools sharp enough 
only to cut young finge 

The excuse for this slick junk is that it 
comes in small sizes—and real tools to fit 
small hands are hard to find. 

This is a challenge to the makers of those 
good tools of which no good workman com- 
plains. And they have a bigger stake in the 
problem than fitting bigger hands. For it will 
be a sad day for this country when boys stop 
wanting to make something for themselves, 
of themselves, and by themselves. 

The manufacturers have a double respon- 
sibility to make and merchandise tools for 
beginners. First quality tools, for young 
hands, that can wear the proud old labels. 
That can drive the junk back to the scrap pile. 

If there are to be good workmen tomor- 
row, they must have good tools today. 


Rinna Gittxces 
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NCHAUBER means Prince Albert. 


A pipe-smoking man scores a hit with the ladies. And 
Prince Albert—America’s largest-selling smoking to- 


= bacco—scores with pipe smokers who demand a mild, 
 rich-tasting tobacco. P.A.’s choice, crimp cut tobacco is 
| ES specially treated to insure against tongue bite. Get P.A.! 
5 
af 
1 = 


GRAND FOR ROLLING YOUR 
OWN CIGARETTES, Too! 


= The National Joy Smoke 
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Nes dikes 
POPULAR 
SCLENCE 


wecsrenor Monthly 


ee 33 a 
HOt” Farming o 6 1,20 more than sun to make this 


farmer hot. The sun helmet is for shade, but the rubber gloves, respirator, spe- 
cial clothes, and shield are to protect him from the deadly effects of the radi 
active phosphorus, mixed with other fertilizing agents, that he is spreading over 
the soil. With a Geiger counter, soil scientists at the Georgia Experiment Station 
near Griffin then trace the “hot” phosphorus in sample plants and determine the 
exact amount and distribution of the fertilizer they have absorbed. This helps 
tell farmers just when, where, and how much fertilizer to use for best results. To 
hold the phosphorus, the tractor is equipped with a special Plexiglas® hopper 
that provides a protective shield against its radiation. 
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Your yard can be your airport 


with two new planes that 


land or take off in a few feet. 


By Devon Franeis 


PS photos by W. W. Morris 
and Hubert Luckett 


Fok a quarter of a century they have been 
Iking about designing personal air- 
planes capable of landing on and taking off 
from a piece of real estate no bigger than a 
tennis court. Small airplanes, airmen argued, 
had to do that if they were going to have 
any utility. Hundreds, if not thousands, of 
false starts have been made on that kind of 
a flying machine. 

Now, at long last, it looks as though they 
are getting somewhere. 

Two new experimental planes promise to 
fill the bill. Both have “fixed” wings, like 
other airplanes. Both would let their owners 
fly to and from any place boasting a sizable 
lawn, not just between airports. Neither has 
the helicopter’s costliness or its complexity. 

One, called the Helioplane® (to liken 
to a helicopter in performance), lands in 
half the width of a city lot, agains 
m.p.h. wind. It takes off, in the same wind, 
in 50 feet. It requires about twice that when 
there’s no wind. 

The other plane is called the Paraplane® 


(to liken it to a parachute in performance) 


= 
DAMMAA 


SCIENCE 


SCIENCE 


Cover by Reynold Brown 


Its designer expects the production version 
will at least equal the Helioplane. 

By contrast, present-day standard light- 
planes cruising at 100 miles an hour or bet- 
ter require several hundred feet for land- 
ing in still air and somewhat more space for 
taking off—unless there is a crackerjack 
pilot at the controls. 

One of these two new planes was built 
by a couple of college professors, the other 
by the son of the man who invented the ice- 
cream cone. And, weirdly, the ice-cream 
cone had more than a little to do with the 
design of that second airplane. 

Except in performance, and the fact that 
both have been built on a financial shoe- 
string, the two planes have little in common. 
One looks like almost any other lightplane. 
The other resembles a vest-pocket edition of 
a gull-wing Navy fighter. But both have 
fantastic angles of climb and descent. And 
both are as well-behaved at low speeds as 
a hobbled lamb. 

The Paraplane (which is pictured on the 
cover of this issue of Popunan Science) has 
the more romantic background. The in- 
ventor, Edward M. Lanier, and his father, 
Edward H. L both unredeemed 
skeptics in lightplane design, experi- > 


Batlike configuration pi 
helps Paraplane’s lift, aid. 
wing chord is 10 ft. 


Scoops take in air, also 


wing's lower surfac f 
mum opening ranges from 6 in, to 2 in, Wing 
area is small—100 sq. ft., about half usual area, 


mented for years with odd-looking flying 
machines. They got the idea for a cell of 
low-density air in the top of the wing 
right out of the ice-cream cone that the 
elder Lanier invented. 

Ruminating on the cone, the Laniers 
dropped weighted paper cups from the 
window of a 12-story building. Some of 
the cups were open at the top, some were 
sealed. The sealed cups beat the open cups 
to the ground, 

Here’s why. A low-pressure area forms 
inside an open-top cup on its way to the 
ground, It falls too fast for the surround- 
ing air to flow inside and maintain normal 
density, Thus the low-pressure area slows 
the cup’s fall by creating added lift. 

Lanier figured he could get the same 
kind of added lift by building big holes in 
the tops of his Paraplane’s wings. The 
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a 


Pencil 
air stre 


ints to bank of jets through which 
from scoops in front, Maximum de 
doors, whic hird of wing 


from 8 in, inboard to 1 in, at tip. 


Control for scooy nd doors is hidden at right 

experimental cockpit, Power is from Conti- 
ental 80-bp., opposer-cylinder engine, It turns 
ordinary propeller at 2,300 r.p.m. for cruising. 


holes create a greater-than-normal low-pres- 
sure area—a mild semi-vacuum—on the wing 
surface while the plane is descending. The 
reason for that is the same reason that most 
airplane wings are bulbous in front. The 
air has to speed up to get over the bulge, 
and when it speeds up it gets thinner, An 
airplane flies only because the air speed- 
ing across the top of the wing is thinner 
than normal. The air below the wing keeps 
trying to push up into this semi-vacuum. 
That creates lift. In this way, some three- 
fifths of the lift generated by a wing in 
flight comes from the top surface. The rest 
results from the “planing” effect of the bot- 
tom of the wing on the air—the same thing 
that makes a flat stone skip along the sur- 
face of water. 

Thus the Paraplane uses its wing holes 
to supplement ordinary lift. The pilot 


De __eryrretite 


creates the holes merely by pushing a lever 
in the cockpit. The lever opens doors in 
the tops of the wings, By releasing it, he 
can make the wing tops again as smooth 
as those of a conventional airplane. 

That’s only half the trick Lanier performs 
with his wing. Some airplanes have slots on 
the leading edges of their wings, amounting 
to a secondary leading edge. These slots 
control a very thin layer of air flowing close 
to the wing surface. Known as the boundary 
layer, this air must wash the wing smoothly 
for lift to result. But at low speed, or when 
the wing is tilted up sharply, the boundary 
layer tends to separate from the wing too 
soon and “burble”—thereby sacrificing lift 


oplane, 

climb angle without dan- 

2 normal, 
i to stabilit 


Fat spectac 
jer of stalling. Plane’s 
But length isa ft. gr 


Bi propeller ( PS, May, “48, 
p. 164) dwarfs standard 6-foot prop. Perform. 
Pace depends on area covered, goes up as square 
Of length. Engine is fuckinjection Continental, 


—=_° 2 


and increasing drag. It is the boundary layer 
that gets out of control when a “stall” de- 
velops. Slots help prevent stalls. Air streams 
through them, washes back over the wing, 
and re-establishes part of the lost lift. 
Lanier attacks the problem of boundary- 
layer control—but in a different way. In- 
stead of slots, he has scoops just under the 
leading edge. They serve the same func- 
tion, By making the scoops big and their 
outlets on the wing top mere slits, he gets 
a venturi effect. Compressed by the re- 
stricted space, the escaping air leaves faster 
than it entered. This helps control the 
obstreperous boundary layer and pro- 
vides the Paraplane with added lift. 


. 


Wing is from, standard Piper Vagabond with 5- 
rd. Good ba gear casters 

for two college 

Joseph Garside, 


Reduction gear lets engine tum 2.3 to 1, Prop 
turns 1,200 revs maximum and 1,080 at cruise. 
Inventors stress that the minimum speed, un- 
like most planes’, is above wing's stall point. 
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slots give Helioplane 
control at high angles of wing 


ye 
«. Pilot retains full control at 30°—twice the 
angle of climb that ordinary wing will permi 


Tnnovation in Helioplane is lack of vents in 
cowling for escape of air taken in to cool engine. 
Instead, air is routed through exhaust pipe and 
into “hush-box,” above, reducing noise level. 


So much for the Paraplane. The new 
Helioplane is something else again. Being 
flown at Norwood, Mass., it is the brainchild 
of Otto C. Koppen, professor of aeronautical 
engineering at Massachusetts Institute of 
Technology, and Lynn L. Bollinger, former 
transport pilot who is now professor of busi- 
ness administration in the Harvard Business 
School. On Professor Koppen’s own state- 
ment, this airplane incorporates nothing new 
in lightplane design. What it does do, how- 
ever, is combine known principles of flight 
in a new way. 

It has slots. It also has full-span flaps on 
the trailing edge of the wing. Flaps are no 
novelty; all transports have them. They mo- 
mentarily change the shape of the wing, 

giving more lift for take-off, or high lift and 
idded drag for landing. 


ID rorutar science 


Flaps and spoilers also contribute to extraordi- 
ry control characteristics, Full-span flaps are 

also ailerons, responding to stick at any se 

For present, spoilers are experimental. 


One of plane's neat problems was 
speed—tendency to turn opposite to ban! 

was remedied by spliting rudder, Bottom half 
is linked to ailerons, top half to rudder pedals, 


The Helioplane also has spoilers, the 
gimmicks used on gliders to disturb the 
boundary layer and decrease lift for landings 
The Helioplane’s spoilers, unlike a glide: 
respond not to a separate control but instead 
to the control stick. They are being used 
experimentally for added lateral control at 
very low airspeeds, If a wind gust pushes a 
wing up, the spoilers open up on that side 
of the plane to kill part of the lift. 

But the Helioplane’s most unusual feature 
is a huge propeller geared down to turn at 
about half engine speed. The reason for 
that is based on the same fact that makes 
pilots of jet airplanes cautious about their 
airspeed in landing and taking off—a gas 
moving at high velocity doesn’t provide 
much thrust at low aircraft speeds. The gas 
displaces too much air too fast. 


™ 


The reverse is also true: a big volume of 
air displaced at low velocity provides a 
lot of push at low aircraft speeds. The 
average lightplane’s propeller threshes the 
air with a considerable loss of thrast until 
flying speed is attained. By contrast, the 
Helioplane’s big, slow propeller gives ample, 
instantaneous thrust right away. 

The giant prop helps another way, too. 
‘Any schoolboy knows that an airplane's 
wings derive additional lift from the back- 
ward “prop wash.” That’s why propellers 
are mounted as they are on transports. The 
Helioplane’s propeller covers much more 
wing area with backwash than does that 
of the conventional lightplane. 

It is not abusing the meaning of the word 
to say that both the Paraplane and the Helio- 
plane perform sensationally. I watched 
both of them fly. The Helioplane will float 
along level without losing altitude at less 
than 30 miles an hour. In its present form 
the Paraplane will do the same thing at 
something above 80 miles an hour. 

The Paraplane, based at Marlton-Medford 
airport in western New Jersey, took off 
with a run of less than 200 feet, against a 
choppy wind of perhaps 20 m.p.h. It landed 
with a run of about 150 feet. In itself, that 
wasn't too impressive. I've done that a 
Piper J-3. The Helioplane performed a lot 
better against a 25-mile wind. 


Paraplane Climbs Like Rocket 


‘What was impressive was the Paraplane’s 
rocketlike rate of climb and sharp angle of 
descent. Moreover, Lanier says that his 
experimental airplane is 225 pounds over- 
weight, beefed up for its tests, and that his 
production job will land in less than 100 
feet and take off in 100 feet. 

Both airplanes are described as spinproof. 
Each will cruise at 100 to 110 miles an hour. 

As a run-of-the-mill lightplane pilot, I 
have three criticisms to make of the Helio- 
plane, one of the Paraplane. The Helio- 
plane’s owners are touchy on the subject of 
the meager ground clearance of their pro- 
peller. They can well be. Because of the 
size of the prop, the machine must be taken 
off and landed tail-low to prevent damage 
to it. That fault could be mended with a 
slow-turning three- or four-bladed prop. 
Second, because the Helioplane is so eager 
to fly, I suspect that it would prove difficult 
to handle on the ground in a high wind un- 
less it were fitted with a tricycle landing 
gear to provide the wing with a slightly 
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negative angle of incidence and kill its lift. 


* And finally, I wonder whether the high effi 


ciency of the plane's engine-propeller com- 
bination at low airspeeds is only at the sac- 
rifice of efficiency at cruising speeds. 

The Paraplane is outside my experience. 
But it struck me as providing too little visi- 
bility for the pilot in the landing maneuver. 
In landing a conventional lightplane, the 
nose is down on final approach, giving the 
pilot a good view. But the Paraplane must 
be nose-level or nose-high throughout the 
final approach to get the benefit of the 
vacuum-generating wing. The pilot sits 
high and forward in the ship, in fact, for 
just that reason. Even so, his visibility, 
vital to safe flying, must suffer. 


New Desis 


Both the Helioplane and the Paraplane, 
put into production, unquestionably would 
boost the use of personal aircraft. The 
record of lightplane ownership in the U.S. 
is a glum one. After a brand-new pilot with 
his brand-new airplane exultingly has taken 
his family and friends for a ride, he finds 
himself wondering what to do next. He 
can’t drive his mount to Aunt Martha's 
across town. He can’t use it to go to the 
grocery store. Every time he lands at an 
airport he must find motor transportation 
into town. The general rule has been that 
after a year or so he sells his plane in disgust. 

Lightplanes that will get into and out of 
tight places—that will fly of your lawn— 
will have a much greater utility. They will 
give more for the invested dollar. Lanier 
even proposes to put folding wings on his 
craft so it can be hangared in the family 
garage. Lightplanes probably never will 
whip the weather bugaboo, the main bar to 
all-around usefulness, but the new experi- 
mental designs should release them from 
the restrictions of the airport. END 


s Promise Wider Market 


How Many Colors Do You See? 
Seventeen thousand distinct colors are visible 


cal instrument. To this figure Dr. 
MacAdam, of the Kodak Research Laboratories 
adds the fact that when large pieces of colored 
paper are observed with the naked eye, roughly 
50 per cent more colors can be distinguished 
than by the finest optical means. Dr. MacAdam 
estimates that there are about 250 distinguish 
able colors in the spectrum, plus 10,000 dis- 
tinguishable tints of spectral colors and 7,000 
non-spectral colors, such as purple, 


ae 

Close-up above shows steel cutter head, 3% 
inches in diameter, ready to tear into’ the 
stump. Whirling at 5,200 r.p.m., it chips away 
an area 2% inches wide and 1% inches deep. 


Steel Beaver 
Chews Out Stumps 


'HE steel “teeth” of this machine can 

rout out in 10 hours a big tree stump 
that would take you 10 days to chop out 
by hand. Fastened to the center of a stump, 
the machine is rotated by hand while a re- 
volving cutter chews away the wood. After 
a cut is made all around the stump, the 
operator unlocks a radial brake and pushes 
twin bars, on which the motor assembly is 
mounted, toward the tree center for another 
rotation. A spindle, with a six-inch stroke, 
permits adjustment of the cutter to an un- 
even surface. Powered by a 2%-hp. electric 
motor from a portable generator, the Stump 
Beaver® routs out a stump to any depth. In- 


ae gH ey 
Router bites away at stump 68 inches across. 


Stump remover has two types of steel cutters. 
The three-bladed one, left above, is used on 
smooth-grained wood; the two-bladed one, 
right, chews right through hard, knotty areas, 


2 
To cut down the stump’s center part, the ma- 
chine is remounted at the side of the stump on 
an adapter platform, which raises the device up 
to the surface of the pole for cutting. 


vented by Walter S. Spott, of Verona, N. J., 
it is still in the experimental stage. | END | 
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Auto travelers wouldn't have to pack ¢ 
clothes in suitcases or hang them up inside 
the car with this special compartment. A 
shallow tray with its own door built into the 


Opener Pries Off Jar Tops. Eas- 
ier opening of jars with pressure caps is the 
object of the opener invented by N. East- 
man, of New York City. A fork on the lower 
handle hooks under the lid’s edge. When 
lifted up, this pries off the cap while a foot 
extending down from the upper handle rests 
against the jar’s shoulder for leverage. 
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lid of the regular luggage compartm 
ts suits and dresses to be 

d so they won't wrinkle, Patented 
W. Ford, of Dayton, O., it tak 
space, leaves the usual room for luggag 


Tube Vents Baby's Bottle. Babies 
would get milk, not s bottle. 
When a vacuum begins to form, outside 
pressure forces in air through a flexible tube 
in the bottom, A weighted collar keeps the 
tube bent over to close it until the pressure 
builds up enough to straighten it out. The 
inventor is R, M. Soper, of Tacoma, Wash. 


Crash Radio Leads Rescuers. 
If an airplane crashes, this shock-mounted 
radio transmitter is designed to be ejected by 
an explosive charge set off by the impact. 


a 
lin 


Spring Supports Boat Cover. 
Heavy boat tarpaulins could be put on easily 
with the S-shaped leaf spring patented by 
F. D. Burns, of Muskegon, Mich. The cover 
is put on loosely with the spring compressed. 
Pulling a rope tied to the top of the S forces 
the spring upright, tightening the tarpaulin 
and raising it up so water will run off. 


ssa i 
to help rescuers locate the plane. A telescop- 
ing antenna, pivoted inside like a pendulum, 
utomatically slides out of a slit in whichever 
side comes to rest on top. The inventor is 
C. J. Camp, of Palo Alto, Calif, 


addition to holding a full pack of ciga 
this novel container has a compartment for 
a lighter or matches and a built-in ash tray. 
When moistened with water, a strip of blot- 
ting paper on top of the ash-tray lid helps 
keep the tobacco from drying out, The in- 
ventor is V. Trinko, of Downers Grove, Ill. 
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1. After big mobile pile driver has been ma- 
neuvered into place on endless tracks, cable is 
attached to long steel pile, and rig swings it 

Be driving to bedrock. 


aloft, to stand on end 


Model of UN_ head- 
quarters shows finished 
appearance, Piling will 
qupport one of lower 
buildings of group. 


Ore 


By Alden P. Armagnac 
PS photos by W. W. Morris 


SP uBRES more to driving a pile than 
brute force—it’s an art that experts write 
whole books about. These pictures of how 
a big, modern pile driver does its job give 
you an idea of the skills involved. 

Largest of several in action on the site 
of the United Nations’ future New York 
City headquarters, this steam-hammer pile 
driver is sinking steel piles as underpinning 
for a low building of the group. The whole 
construction project is being carried out by 
leading contractors associated under the 
name of Fuller-Turner-Walsh-Slattery, Inc. 

Steam-hammer pile drivers have almost 
entirely supplanted the old-fashioned drop- 
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2, Men scrambling up rig, to help guide pile 
give idea ofits comparative size, But even this 
big pile driver is far from largest of type, giants 
that have driven piles 194 feet in length, 


Big Hammers 
Speed Job of 
Pile Driving 


hammer kind, which hoisted an iron weight 
of a ton or so to the top of a derrick-like 
frame, and then dropped it on a pile. A 
steam-hammer rig is a simple form of steam 
engine, using a piston in a cylinder to raise 
the striking weight or ram. Drop hammers 
can deliver five to six blows a minute; steam 
hammers, 10 to 20 times as many, driving 
more piles a day with less damage to the 
piles and, through vibration, to nearby 
foundations and structures, 

Single-acting steam hammers, like the 
one shown here, use a ram of 3,000 to 14,000 
pounds that falls by gravity from the top 
of its approximately three-foot _ stroke. 
Double-acting steam hammers add steam 
pressure to force of gravity to propel the 
ram downward, permitting a lighter ram, a 
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on ground, ready 
of 
e cal hammer 
hammer will follow pile down. 


SXHAUST VALVE 


LET RAM FALL 
DOTTED LUNES 
SHOW PISTON 
ANO RAM AT 
TOP OF STROKE 


STEAM RAIStS 


am, which trips exhaust valve and 
il, driving pile. Operation 
ong as operator feeds steam. > 
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or until they will go no 

iles have come to rest against 
bedrock, deep below the surface of the ground 
Because’ of irregularities in the underlying rock 


g torch, ends of 
inken piles clearly show their H-shaped cross 
section, Except for their uniform thickness 
throughout, they resemble structural girders 


shorter stroke, and more blows per minute. 
However, builders sometimes prefer and 
specify the heavier single-acting type be- 
cause the force of its blows is absolutely 
uniform, depending on gravity alone and 
being unaffected by varying pressure of 
steam supplied from the boiler of the rig. 
Types of piling include timber piles; con- 
crete piles, either precast and driven’ with 
the aid of protecting metal caps, or cast in 
place within driven steel tubing by several 
patented methods; and, more recently, steel 
H beams. The last are finding increasing 
favor, especially in hard-to-penetrate ground 
such as is found at the UN sit END 
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strata, some piles are left projecting farther 
than others. All will be cut off evenly, before 
concrete is poured over them in the’ boxlike 
forms seen in the illustration above. 


welded to tops of piles, serve 
as bearing surfaces to support weight, Piles 
now are ready to serve as underpinning for 
reinforced-concrete foundation of a building. 


10. Network of reinforcing bars, laid over 
capped tops of piles, is being wired together 
above. Final step of pouring in concrete makes 
piles an integral part of building they support. 


Bail-Out Net Trains Pilots 


Puors learn how to bail out of a speeding 
plane by making practice jumps on the 
ground into this new type of net. In use at 
the Naval Air Station, Alameda, Calif., the 
net stretches above the plane’s wing just be- 


Ridden like aquaplane, motorized Skim Boat® 
hits speeds up to 35 m.p.h. Unsinkable, it is 
steered by polling on hand ropes that min back 
through side rails to tiller near rear of sled. 


Outboard Powers Aquaplane 


You don’t need a boat to pull this aqua- 
plane. A 7-hp. outboard engine, housed in 
its metal prow, 5] it over the water at 
up to 35 m.p.h. Placing the engine up front 
keeps spilled riders from falling backward 
into the propeller. And if a rider falls off, 
letting go of the steering ropes automatica, 
ly stops the motor. Hansen, Inc., Bryui 
Mawr, Pa., makes the Skim Boat®. 


low the cockpit rim and turns upward at one 
end to keep trainees from overshooting it or 
rolling off onto the ground, Old-type nets 
were lower and flat, causing occasional in- 
jt The jumps are made with the plane 
standing still but with its propeller turning 
to provide a realistic airstream. 


inum compartment (right, 
and houses 7%-hp. outboard 
engine, S h hooks on’ behind, come 
apart in sections for e vying in car trunk, 


Weighing only 120 pounds, including engine,* 
sled is 90 in, long, 24 in. wide, Engine’s pro- 
peller (right) protrudes into water below metal 
nose. Fin near sled’s stern (left) is steering tiller, 
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Here's how the Army's come-apart cargo launch looks 


Come-Apart Boat 
For Arctic Army 


ied terrain of the Arctic, 
ential Army equipment 
tanks—but they must have overland mo- 
bility. That's why this 32-foot cargo launch 
is built in three sections. Only eight bolts 
connect the three parts, making possible as- 
sembly or disassembly in a few minutes. 
‘The bow and center sections weigh less than 
800 Ib. each, while the stern unit, including 
the 60-hp. engine, weighs about 1,600 Ib. 

The all-aluminum boat, built by Edo 
of N.Y. C,, for the Army, is especial- 
igned for the Far North. Except for 
ped section, the bottom is flat, with 
two runners to facilitate skidding across 
the ground, Drawing only 24 inches with 
a load of 5,000 pounds, the boat is ideal 


for operations in shallow waters. The 
propeller, located in a semi-tunnel, is pro- 
tected from damage against rocks. The 


upswept bow permits the craft to be 
beached under its own power. 


ree sections disassembled. 


Assembled and launched, the boat has a speed 


of 10 miles an hour, 
cockpit in the 


ed_hel 


ed for Arctic 


shown above 
ine 


ig rafts or 


contains all 
in a weather- 
used separately 

arges, 


Fully assembled, the sectional launch can be transported in a Fairchild €-82 Flying Boxcar. 
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ANTLICER FOR 


| Spee of plastic, some thinner and 
smaller than a postage stamp, are being 
used to keep ice from forming on vital parts 
of atirplanes and to keep guns warm. The se- 
cret: a special type of electrically conductive 
plastic that acts as a heating element. 

Applied to anything that would suffer 
from low temperatures, the substance. called 
Electrofilm®, becomes a covering so tough 


cet bottom and 
a few min- 
an be applied 


Electrofilm cemented to bu 

electrically energized boils wate: 
utes, Formulas vary. One type 
in watt densities up to 250 to the square foot. 


ANTENNA-MAST ANTI 


Spraved Plastic 


7 Hleats Planes 


> — 
Bx 


=a 


Sr 


that sandblasting is required to remove it. 
When electricity flows through it, it heats 
up, warming aircraft antenna masts, acces- 
sories of jet engines. cabin air intakes, bomb- 
shackle hooks, and the cold-affected parts of 
guns. Weighing less than an ounce a square 
foot. it can produce temperatures up to 
600° F. It was developed by the E, R. Hall 
Co.. of North Hollywood, Calif. 


The thermosetting plastic may be brushed or 
sprayed on. Here wing for wind-tunnel model 
plane is being treated. Usually applied over 
varnish, film thickness varies from .003 to .02 in. 
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Reoad Cruiser Made 


from Light Tru 


PS Photos by W. W. Morris 
(OMMON delivery trucks, like the ones 
your laundryman or baker use, are be- 
ing converted into “roadable homes” that 
may soon appear in numbers on U. S. high- 
ways, They combine in a single vehicle the 
housing conveniences of a large trailer, the 
roadability of a passenger car, and’ the 
ruggedness of a truck. 

A house car isn't a new idea, Occasional 
ones have been custom-built for wealthy 
owners, usually on a bus chassis. Bulkiness 
high first cost and fuel bills, and licensin; 
complications have kept their numbers 
down, Now the Boyertown Auto Body 
Works, Boyertown, Pa., has begun to make 
“touring coaches” ‘as a modification of its 
light delivery truck. 

Boyertown house cars use a Ford F-3 
chassis having a 122-in. wheelbase. Over- 
all dimensions—18% ft. from bumper to 
bumper and 7 feet wide—are about those 
of a large sedan. In most states passenger- 
car license plates will serve. Gasoline con- 
sumption depends on load, road, and speed, 
but averages around 10-14 miles per gallon, 

The cab is entered through sliding doors. 
A third door is in the center of the back. 
Two trailer-type windows and two fixed- 


Rear window hinges upward and locks there 
Curved compartments beside door hold bu 
bottle for stove and emergency water and 
cans. Spare tire is in lower compartment. 


Is 


glass portholes in each side light the in- 
terior of the body. Further ventilation is 
provided by air intakes up front, a rear 
window, an exhaust fan over the stove, and 
a hinged roof ventilator. A built-in gasoline 
space heater warms the interior. Two 4-ft. 
side seats fold down to make a double bed, 
and there is sleeping space for two other 
persons in a pinch, The steel body is under- 
coated and dustproofed, and the roof insu- 
lated with Fiberglas®, 

Counters topped ‘with stainless steel 
house a gas stove, a 50-Ib. icebox, and a sink 
fed by a 12-gal. water tank. At the back 
there's a clothes closet on one side, a lava- 
tory on the other. When both doors are 
opened across the aisle, they enclose an 
area that serves as a dressing room, Nu- 
merous lockers and cabinets can hold small 
articles. Excluding the large cab and rear 
“bustle,” the body has 360 cubic feet of 
usable space. A luggage carrier can be 
mounted on the roof, and a hitch is pro- 
vided to tow a box trailer or boat. 

This latter-day Conestoga wagon will 
probably cost around $3,000, with optional 
extras, For users who don’t want to lay out 
that much money, it may be possible to 
rent them from drive-it-yourself companies 
for vacations on the high-road. 


“Bustle” hinges downward to make ramp and 
step for rear door. Chain stops it from touc 
ing the ground. Locked horizontally, the 
bustle becomes a small “back porch.” 
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ion of oil dipstick 
s up to let the engine « 


vot-mounted just for. 
et down when the vehicle 
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Good meals can be cocked on the three-burner 
gas rani fh temperature-controlled oven. 
Exhaust fan is in locker overhead. Icebox, sink, 
and more storage space are in counter at right 


Folding center table and Jong side 

accommodate four at_meals. There's enough 
headroom inside for a six-footer to stand straight. 
Table folds flat and can be stowed at one side. 


Seat backs bridge aisle to make a comfortable 
double bed. Rear aisle is big enough to sleep 


a third adult on an air mattress. A bunk for 
a child can be fitted at front of the vehicle. 


Baby Tank: Tests 
Sonic Models 


Mo: supersonic wind tunnels are 
enormous, expensive pieces of ap- 
paratus. But engineers of the National 
Advisory Committee on Aeronautics have 
designed a baby model that is compara- 
tively easy on the pocketbook. Its super- 
sonie wind is brief, and drag measure- 


ie at 


ments are rough, but that is enough to 
indicate promising avenues of design. 

The tunnel consists mainly of a steel 
tank five feet in diameter and five feet 
high. Atop it are a supersonic nozzle and 
a test section. The test section is sep- 
ated from the tank by a sheet of acetate 
plastic. Once a pump has created a 
vacuum in the tank, this sheet is pierced 
by an electrically operated punch. The 
air that then rushes into the vacuum tank 
creates supersonic flow in the test section. 
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provised their own “ii 


By Stewart Rouse 
Photos by Ralph Satterlee 


Drawing by Reynold Brown 
from eye-witness description of scene 
in Ball Memorial Hospital 


OX blistering day this past summer the 
telephone rang loudly in the office of 
Jack Reichart, an appliance manufacturer in 
Muncie, Indiana. 

“This is Nellie Brown at the hospital,’ 
said the voice in the receiver. “You'd better 
get started on that iron lung we discussed 
last week. It’s an emergency.” 

A boy was dying. 

On the Monday morning that Miss Nellie 
G. Brown, superintendent of Ball Memorial 

ital, telephoned Reichart, polio (polio- 
is, or infantile paralysis) was becom- 
ing epidemic in the city and in the 
three-county area around it. Some of the 
cases were the dread bulbar variety, in 
which paralysis of the diaphragm muscle 
finally prevents breathing unless artificial 
respiration is applied. That meant a need 
for “iron lungs,” the specially constructed 
cylinders into which air is alternately 
pumped, then partly exhausted at the nor- 
mal rate of breathing. 

But iron lungs are expensive. 
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Anyway, 


NELUE BROWN 


\ We 


Firemen, working shifts, kept the tired boy 
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HOSE TO 
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BD vere 


First valves were of hand-carved mahogany 

e it possible to use both ends of vac- 
ner, thus prov ding positive pressure in 
chamber to help patient exhale air in his lungs. 


you couldn’t buy one that quickly, even 
with the money. Ball Memorial had three, 
plus a little portable model. They were al- 
ready in use. The hospital couldn't wait. 

Reichart had a shop accustomed to turn- 
ing out unusual jobs. 

“Can you make an iron lung?” Miss Brown 
had asked him two days before. 

“I don’t know,” he replied. “I can try.” 

Over the weekend he had drawn plans 
for one of the complicated machines, using 
as a guide an article in a medical magazine 
several years old Miss Brown had given him. 

Now Reichart went to work in his shop. 
He ripped an end out of each of two big 
alcohol drums and welded them together. 
Then he got an ordinary tank-type vacuum 
cleaner from Sears, Roebuck. He installed 
a flapper valve in a bung hole on the top 
of his crude cylinder, and to it attached 
the hose from the cleaner. 


10-Hour “Iron Lung” 


He knew he had to control the pulsing of 
air in and out of the cylinder, so he 
scrounged around until he found a geared- 
head electric motor that turned at 3 r.p.m. 
On its shaft he put a 10-tooth bicycle 
sprocket. As the sprocket revolved, a tooth 
moved a little lever actuating the flapper 
valve. This permitted the vacuum-creating 
end of the cleaner to draw air from the 
cylinder 30 times a minute. 

When he was done, he glanced at the 
clock. The job had taken him just ten hours. 

The crude but workable artificial respi- 
rator was hurried to the hospital. The boy 
patient was put in this machine-shop ver- 
sion of an iron lung. When the vacuum 
cleaner pulled down the atmospheric pres- 
sure in the cylinder enclosing his chest, he 
inhaled by muscular relaxation. The re- 
duced pressure also arched the diaphragm 
away from the lungs and gave them room to 
expand. When normal atmospheric pres- 
sure flowed back into the respirator, 30 times 
each minute, the boy exhaled. 

Local resourcefulness had won the first 
round. But the crisis with the patient was 
not over. It had only been postponed. 

‘A few hours later another emergency de- 
veloped. The boy's chest muscles began to 
tire. Atmospheric pressure alone was not 
enough to produce the sharp exhalation 
needed to keep pumping a supply of 
oxygen to his system. Doctors gathered 
around. At the rate the patient was tiring, 
he had no more than four hours to live. 
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Something had to be done to supply positive 
pressure outside his chest cavity to force 
the air out after each inhalation. 

The vacuum cleaner was taking part of 
the air out of the cylinder, but it wasn't 
forcing any back. Its blower was just vent- 
ing positive air pressure into the room. 

‘There was the problem: to make some 
sort of a compound valve with ports that 
could use, in correct sequence, both the 
negative and positive pressures already 
available. Moreover, it had to permit a 
choice in operating speeds. Human beings 
of different ages breathe at different rates. 

Here the Borg-Warner Corp. stepped in. 
This firm’s Warner Gear Division has no 
mean talents. Readers of Poruan Science 
know it as the home of the automobile over- 
drive (PS, Apr. '49, p. 180). 

‘A Warner engineer started to work on 
that valve. Meantime, volunteer firemen, 
with their arms stuck through access holes 
in the respirator, applied hand pressure to 
the child’s chest to aid each exhalation. 

The engineer telephoned two skilled pat- 
tern makers. 

“Get ready to do some fast whittling,” he 
said. “We're trying to save a life.” 

In just 90 minutes the engineer had drawn 
up a design for the valve. The pattern 
makers whittled. The wood over which their 


This is a close-up of the-motor-driven control- 
valve unit. In time, aluminum casting replaced 
handmade wooden valve. Valve allows an inha- 
lation time twice as long as the exhalation period. 
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Warner Gear produced another type of iron 
lung in which single bellows both pressurizes 
and evacuates cylinder. Bellows is 24 in. in di- 
ameter, 10 in. long extended, 6 in. collapsed. 


hands flew was mahogany. It was tough 
going—mahogany is hard. But in just four 
hours a two-piece wooden rotary ve had 
been fashioned and installed in Reichart’s 
emergency iron lung, For the next ten hours 
it was hand-operated by one of the volun- 
teer firemen, 

The child patient, his weary chest muscles 
relieved of the task of expelling the air from 
his lungs, was breathing at a normal rate. 

But in the Warner workshop one thing re- 
mained to be done. A motor drive had to be 
devised for that valve. The engineer went 
back to his bench. Several war-surplus, 
variable-speed hydraulic transmissions—the 
kind that revolve power turrets on bombers 
—were lying around. 

To the input shaft of one of these trans- 
missions he connected a ¥-h.p. electric motor 
turning at 1,800 r.p.m. On the output shaft 
he put a steel yoke to turn the valve cover 
plate of the iron lung’s wooden valve at any 
desired speed. By twisting a knob on the 
transmission, the respiration rate of the lung 
could be set to any speed from 15 to 38 
breaths a minute. 

The valve motor drive was installed. The 
youngster in the lung was given a new, if 
momentary, lease on life. 

Now that they had proved it could be 
done, both Warner Gear and Reichart pro- 
ceeded to make mechanical respirators as 
fast as they could to meet the challenge of 
the epidemic. Other wooden valves were 
turned out. Other power turret transmis- 


BBD roruiae science 


sions were found in the area. Sears con- 
tinued to supply vacuum cleaners without 
charge. Many other retail stores, supply 
houses, and manufacturers joined in donat- 
ing much-needed materials and services. 

Presently the wooden valves were re- 
placed"by metal ones using a steel rotating 
cover plate and a stationary aluminum port 
plate. Castings for these, requiring a mini- 
mum of machining, were produced at a 
Muncie foundry, For “production-line” res- 
pirators, two 55-gallon steel grease drums 
were substituted for the alcohol drums. The 
grease drums required less work. They had 
removable lids. 

Failure of a vacuum cleaner had to be 
thought of. What would happen if one of 
the units got out of order? So Warner be- 
gan supplying a portable valve unit, valve 
drive, and vacuum cleaner, ready to plug 
into a respirator if anything went wrong, 


New Respirator Devised 


Not content with that, Warner designed 
and sent a new type of respirator to the hos- 
pital to be put to work. This one was bel- 
lows-operated. A  concertina-like bellows 
made by a Muncie organ company provided 
both the vacuum and pressure phases of the 
operating cycle. A single pipe connected 
it to the respirator. When the bellows was 
extended, it caused a partial vacuum within 
the lung. When it was collapsed, it built up 
pressure in the lung. No valves were re- 
quired except the relief valves to control the 
amount of vacuum and pressure. 

It would be good to close the story of the 
emergency iron lungs with the news that 
the young patient who inspired the work, 
Rue Steele, son of a Muncie truck driver, 
recovered from his polio attack. We can’t. 
The paralysis induced by the disease even- 
tually proved too much for his 10-year-old 
body to combat. 

But he left a legacy—a growing row of 
iron lungs created by native inventiveness, 
produced by a couple of Midwestern ma- 
chine shops, in the American tradition of 
ingenuity and self-help. And because of this, 
several other children and adults are alive 
today in Muncie, Indiana, END 


‘Tractor Carries Rescue Gear 
A ucur tractor developed in England has a 
power winch and 100 yards of cable mounted 
in front to pull itself across a field if the going 
gets too tough when plowing a deep furrow. 


jet fighter approaches funnel-tipped re- 
¢ to replenish tanks in experiment. 


Jet Refuels Like 
Humming Bird 


GTICKING its nose into a refueling funnel 
in mid-air as a humming bird would ex- 
plore a flower, this British jet fighter was 
able to stay aloft for twelve hours. With a 
normal flight duration of only 90 minutes, 
it had to take on fuel ten times. 

In this new type of refueling, in which the 


Meteor 
fueling 


side view of refueling operation as jet noses into cone slightly below tanker’s level. 


Contact is made. Note perforated dive brak: 
ued &> slow pline’s speed, isaintaln alkitude. 


Meteor, Britain's fastest jet, was used, the 
objective was to determine whether the 
range of such aircraft could be increased. In- 
cidental to the experiment was the setting 
of what is believed to be a new world’s rec- 
ord for jet-flight duration. A propellered 
plane was used as a tanker. A total of 3,000 
gallons of kerosene was transferred. 

Once contact was made, the tanker pro- 
ceeded to pump fuel rearward to the jet. 
Britain, a pioneer in mid-air refueling, 
started experiments before the war. 


Photos copyrighted by Charles B. Brown 
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1950 Nash Boasts Longer- 


ENGINE reported to run 50 percent 
longer between major overhauls is the 
big feature of the 1950 Nash, unveiled late 
last month. The secret lies in just one 
change—a new type of piston ring that al- 
ways keeps the right amount of oil fowing 


wert 


Key. to expected longer engine 
new Nash is Seal-Flex® oil control 
oped by Thompson Products. Lowest of four 
rings on piston, its oil-wiping surface is formed 


ing bin replaces drop-door glove compart- 
ment, Maps, knickknacks can't fall out. Roll- 
top sliding panel covers radio, secondary driv- 
ing controls, One lock secures bin and panel. 


Nash's Weather Eye air conditioner is im- 
proved, Defroster effectiveness is increased by 
dual blowers and motors, one for each side of 
windshield, One knob es two on heater 
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to the cylinder walls, It does this even 
when the cylinder is worn or out-of-round, 
say Nash engineers. 

hile keeping the same general styling, 
Nash has increased window area and slicked 
up the interior. Some models have a back- 


anel oil to upper cylinder 
has little effect on the 


Basic controls are grouped at left of steering 
column where they're easy to reach, Hyd 

Matic is now optional in Ambassadors; w 
used, engine is started by lifting selector lever. 


Metal shield now protects battery from engine 
heat on hot days. Ambassador has vertical tube 
radiator, replacing cross-flow type. Hand-brake 
cable is fully enclosed in hou: 


& 


l ti k 

seat armrest big enough to play gin rummy 

on and a front seat adjustable to any angle. 
In the Ambassadors the compression ra- 

tio has been boosted. In the Statesman— 

which replaces the “600” series—the stroke 

is longer and the displacement bigger, EXD 


AMBASSAL 


4 COMPRESSION UP 
STATESMAN. SERIES FROM 7-1 TO 7.341 
ot 


STATESMAN-SERIES STROKE 
INCREASED 4 IN, TO 4 IN, 


New engines feature improved cylinder heads, harder valve stems, and better lubrication. 


Right front seat has feature motorists have 


forms one of twin beds that have long been 
been wanting for years, It is airplane-type, can Nash accessory. Available as extra-cost, optional 
be adjusted to three intermediate positions plus equipment on all models. it 

upright and horizontal, Fully reclined, seat and used as a separate bed while ca 


| Fe mi 


Odd. drawing. If they deviate s much as 
shaped pieces of metal can be cut out auto- 3/1,000 inch from the path, an electronic 
matically with the help of GE’s electronic al brings them back. Controls order a 


‘contour follower” above, A microscope ing machine to move in exact syn: 


and photoelectric cell nose along an outline sm, cutting the shape in metal, 


- In big thrust 
parts shift less than a 


Ma) sn Is Camera. Turn SF 
off a switch and you can tilt the camera be- bearings, the mat 
low to any angle. Turn it on and the cam 
era mount freezes. The tricky “pan head, 


ith of an inch, but that is enoug 


e mechanical and chemical action that 


a Bureau of Standards’ adaptation of its eats away the metal, Westinghouse en 
magnetic clutch (PS, June ’48, p. 83), con-  gineers use the model below to find ways 
sists of a metal ball in a socket containing of stopping this “fret corrosion.” “Pipes 


oil and iron filings. When magnetized by sticking up are spring-loaded screws that 


an electromagnet, the mixture solidifies. can vary pressure between parts. 
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Messages in Sky 


Radio taps the keys as seven-ship fly- 
ing typewriter prints 15-mile-long 
placards at 10,000 feet. 


By Herbert Johansen 


RITERS in the sky have abandoned 
old-fashioned, one-plane “penmanship.” 
Now they g” out their aerial mes- 


eys” of Skytyping are seven planes 
that fly a straight, parallel course across the 
sky. Electronic controls puff smoke at pre- 
selected intervals to form estial letters 
as in the word “TEST,” shown in the 
photo at the top of this page. 


A “mother” plane, flying in the center of 
the formation, automatically controls the 
entire operation. It transmits a constant 


1 of radio tone signals at one-second 
als. As receiving sets in each of the 
seven planes, including the mother plane, 
pick up the signals, switches are thrown in 
a control board that has 200 plug-in sockets. 
‘The board in each plane has been preset ac- 
cording to a message pattern 

When a puff of smoke is desired to form 
part of a letter, a plug-in closes an electronic 
cuit. That, in turn, opens a special valve 
in the engine, releasing a small quantity of 
oil-base chemical into the exhaust. pipe. 
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Planes type’ Hy. 


Heat of the engine expands the chemical 
into smoke at a rate of 1,000,000 cubic feet 
a minute. The result is a huge, 375,000- 
cubic-foot smoke puff left in the sky. Where 
no puff is desired, there is no plug-in on the 
control board, and the switch activated by 
the mother plane’s radio tone clicks a bla 


Skytyping, a patented process, is the brain 
child of S. S. Pike, head of The Skywriting 
Corporation, New York. Since it requires 


fast planes of equal performance, he 0 
dreamed of his sky-printing process for 
many years until war-surplus AT-6 Air 
Force trainers became available. Then he 
went to work with electronic engineers to 
develop the complex radio equipment that 
could belch an educated aerial alphabet. 


Early Experiments Produced Queer Results 


Metropolitan New York saw the first sam- 
ples of the flying typewriter at work. And 
experiments left many citizens with 
cricks in their necks and puzzles in their 
minds. Failures of the electronic relays 
played some queer tricks. A puff skipped 
here and there, and a message would re- 
semble something written in Arabic or Ch 
nese. And more than once the Skytyping 
pilots, all war veterans, feared they might 
have been putt-puffing highly censorable 
phrases. 


ear! 


a scars 


e are drawn on a strip of 
paper, using seven rows of numbered dots, E . 
row represents the flight path of pulfs of smoke to form the sky letters, Written 
Where lines cross dots, correspond are backwards, they appear normal from. ground, 


CONTROL PANEL 


= 


FILTER 


seat in the AT-6 cockpit is filled panel. Plugged-in lines represent sky. spaces 
» equipment. en at left above where this plane will puff smoke to form its 
war-surplus Navy apparatus rebuilt f part of cach letter, A’ 70-gillon chemical 

typing. At right is rear view of the control tank is located just below the control panel, 
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¢ mother plane gives the go- 
transmitter when the planes 
Inset shows his switch panel that 


ined up. 
“4 Switch at lower left, 


controls the operation. 


all straightened out now, ac- 
cording to Mr. Pike. His spelling planes do 
a smooth job. Flying at about 180 m.p.h., 
a team of seven AT-6s can print a 21-letter, 
15-mile-long message across the sky in five 
minutes. Each letter, approximately a mile 
long and half a mile wide, is made in 10 
seconds flat, 

The messages, or slog 
altitudes of from 10,000 to 15,000 feet, de- 
pending on air turbulence. Pike says that 
‘on clear days his Skytyping can be read 
40 miles away, with the letters remaining 
intact as long as half an hour. 

In the old, one-plane skywriting, the 
first letter of a word is often gone with the 


re written at 


Guide bars on wingtip at left above help the 
pilots to line up with the mother plane in flight 
and to maintain an interval of 400 feet between 
planes. Simplified switch box shown in inset 
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ites the end of a 
lays for another 
shows the special transmit- 


ting antennas of the control plane. 


wind before the last letter is formed. It 
also involves complicated flying maneuvers, 
with hazardous loops, rolls, and dives needed 
to form the characters. 

In Skytyping, on the other hand, the 
pilots simply fly a straight line, Everything 


is voice radio. 

the full message has been spelled 
out, in the switchboards, a light 
signals and the control pilot orders 
everyone to flip a “Reset” switch that zeroe 
the electronic relays, readying the planes 
smoke-puffing apparatus for another spelling 
run across the sky. END 


has only reset switch. Lights on top indicate 
that message has started and that smoke puffer 
is working. Photo above right shows a smoke 

ff leaving engine exhaust of plane on ground 


a 
Station Wagon Has Jeep Drive 
‘Tue war-famous jeep now comes in a 
3 station-wagon model that has the same se- 


lective 2- and 4-wheel drive the jeep used 
during the war. Loaded to its half-ton 


capacity, the car can climb a 59-percent 
grade, Willys-Overland, the manufacturer, 
says it can travel off the road through mud, 
snow, or sand that would bog down ordinary 
vehicles. It has a 104%-in, wheelbase, comes 
with either right- or left-hand drive. 


Motor Gets Fluid Drive Shaft 


Tue new electric motor at left is the first 
of its type to feature a fluid coupling built 
right into its drive shaft, Designed to per- 
mit easier starting under heavy loads and to 
prevent jamming, the combination motor 
and oil drive is said to occupy about the 
same space as a motor alone and to cost less 
than two separate units. Among its applica- 
tions are conveyers, extractors, and bridge 
and trolley drives for cranes ‘and mixers. 
Made by the Reuland Electric Co., of Al- 
hambra, Calif., the Fluid-Shaft® motors 
range from % to 10 hp. 


Dropped Rocket Boosts New Navy Missile 


One of the newest wrinkles in guided- 
missile research is the Navy's Lark, launched 
from aboard ship. Officially designated the 
XSAM-N-4, it is powered primarily by a 
high-thrust, liquid-fuel rocket motor, but as 
it is launched (below, left), added boost is 
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supplied by a jettisonable twin rocket. This 
is shown dropping away from the missile at 
right. Made for the Navy's Bureau of Aero- 
nautics at the San Diego plant of the Con- 
solidated Vultee Aircraft Corp., the new 
missile is designed to intercept enemy planes. 


creas 


iS 


Rare Metals, 
Once Forgotten, 
Now in Production 


Metals of atomic age may have names 
like praseodymium, thanks to new 
process for purifying rare earths, 


By Alden P. Armagnac 


PANG in the middle of Iowa there's 

something nearly as tall as the corn— 
and more exciting. It's a bank of glass 
tubes. Out of them come strange metals, 
some of the most precious on earth, whose 
I properties may prove vital to the 
ic age. 
once were rarer than diamonds and 
actually priceless. Even now, being pro- 
duced in pound lots by a method bom of 


*the atom-bomb project, they cost up to 


81 times their weight in gold. 
Few people have ever seen them, Gray 
to light gray with high metallic luster at 


rare-earth metals is monazite sand, above, 
[dO rorutak science 


first, they turn odd shades on exposure to 
air—pale yellow, cream color, black, gray- 
ish pink. Their compounds vie in brilliant 
hues with the colors of the rainbow. 

Called the “rare-earth” metals, they are 
true chemical elements, just as iron, copper, 
and silver are. Their names sound like 
something out of an apothecary shop—lan- 
thanum, cerium, praseodymium, neodymi- 
um, to mention a few. 

Small wonder if the names are new to 
you. For the whole group of 15 rare-earth 
metals, listed on page 143, might well be 
called the “forgotten elements.” They make 
up nearly one-sixth of the 96 known ele- 
ments, the basic materials of which all 
things are made. Yet a typical college 
textbook on chemistry, more than 1,000 
pages long, devotes a scant two pages to 
them, 

Practical uses have been as few in pro- 
portion, Just one may be familiar to most 
laymen, Spin the wheel of your cigarette 
lighter, and you are striking fire from pyro- 
phoric, or spark-producing, rare earths, cer- 
ium metal in particular, in the alloy of the 
flint. Lanthanum oxide goes into special 
optical glass for aerial-camera lenses. Neo- 
dymium oxide absorbs glare in glass-blow. 
ers’ goggles. Carbon-are projectors in movie 
theaters give an intense white light because 
of rare earths in the carbons. There have 
been a few other uses for rare earths, but 
not many. 

Today, however, these forgotten elements 
have become news. Atomic research has 
focused the spotlight upon them. And un- 
der the direction of Dr. Frank H. Spedding, 


Glossy black portion of gadolinite ore, pointed 
out above, also yields many rare-earth elements. 
Ore 

after F 


Dozens of these eight-foot-tall 


columns, at Ames, Iowa, “refin 
feat of separating rare-earth ele 
are almost identical chemically 
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Se a 
Ingenious control automatically switches out- 
put of column from full to empty collecting bot- 
tle, Rising liquid trips electric circuit, shifting 
carriage holding funnels and delivery tubes. 


Towa State College chemist, the Ames Lab- 
oratory of the U. S. Atomic Energy Com- 
mission has begun producing highly puri- 
fied rare-earth metals and compounds in 
unprecedented quantity. 

One object is to see if they may be use- 
ful materials for future atomic power 
plants—for instance, in control rods and in 
lightweight shielding against dangerous ra- 
diation from atomic engines of ships and 


liagram shows separation process at 
a glance. Rare-earth oxide mixture, disso 
in acid (in beaker) goes into columns. Ri 
with citric acid and ammonium citrat 
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planes, Forming as “ashes” in uranium rods 
of piles, rare earths have been a nuisance, 
tending to put out the atomic fires by ab- 
sorbing neutrons. But that very vice would 
be a virtue in shielding and control. 

“Moreover,” says the U. S. Atomic En- 
ergy Commission, “it now appears that they 
may have a bright commercial future as 
alloy metals in the manufacture of high- 
temperature structural materials.” 

It's partly-the small proportion of rare 
earths in the earth’s crust—there’s as much 
gold in sea water—that makes them “rare,” 
not scarcity of places where they can be 
found, One widely distributed ore is the 
yellow-to-brown monazite sand of the Car- 
olinas, Brazil, Africa, and India, Norwe- 
gian mines furnish ‘gadolinite, a glossy 
black rare-earth ore, and others. Rare 
earths of commerce have been relatively 
inexpensive “concentrates” or crude mix- 
tures obtained from these ores, For exam- 
ple, cerium for cigarette-lighter flints is a 
$4-a-pound commercial alloy known as 
“mischmetal,” consisting of cerium and 
seven other rare-earth metals, and other im- 
purities, 

But one of the biggest reasons the rare 
earths are so “rare” is their unusual chemi- 
cal resemblance to each other. They are 
so much alike that ordinary chemical meth- 
‘ods cannot separate one from the others. 
Years of tedious evaporating and redissoly- 
ing were formerly necessary to get a few 
specks of material. 


series of “fractions” in flasks, of which last ob- 
tained is beneath delivery tube. From pure 
fractions, oxalic acid precipitates oxalates, con- 
verted by heat to pure oxides shown. 


Then in early 1944, workers on the atom- 
bomb project, including those at Ames, Iowa, 
made the amazing discovery that rare 
earths formed by uranium fission could be 
separated—in hours instead of years—simply 
by passing a solution of them through a 
vertical tubeful of synthetic resin. Samples 
were, at first, sub-visible “tracer” quantities; 
later, visible ones of ten-thousandths of an 
ounce. 

Exciting news came from Clinton Labor- 
atories at Oak Ridge, Tenn., when two 
young chemists separated a mysterious sub- 
stance from fission-produced neodymium 
with one of the new resin tubes or “ion- 
exchange columns.” It proved to be the 
long-missing rare-earth element No. 61, 
which they named prometheum. Radio- 
active and shortlived, it is believed non- 
existent in nature. First visible samples, 
pink and yellow smears on white porcelain 
disks, are minute quantities of prometheum 
nitrate and chloride respectively. 

In the meantime, Dr. Spedding of Iowa 
State proposed as bold a step-up in scale as 
that from a pinhead of plutonium to pounds 
of it for the bomb. Instead of being content 
with “micro” quantities of pure rare earths, 
why not adapt the new method to produce 
them in “macro” amounts of grams or even 
pounds? He and his colleagues installed a 
battery of 24 resin columns, eight feet tall 
and four inches in diameter—and made his- 
tory by accomplishing the feat. 

Watching the precious liquids trickle 


Air gives cerium, right, this cream-colored 
coating, Freshly machined lanthanum, left, 
shines like stecl. Each sample of rarely seen 
metal weighs 1.3 Ib. and is valued at $1,200, 


‘These Are the 15 “Forgotten Elements” 
Known as the Rare-Earth Metals 
NAME (with CHEMICAL ELEMENT 

source or meaning) SYMBOL NO.: 

LANTHANUM: le 37 
"To lie hidden"”—Greek, 

cerium ce 8 
Gores, « planctoid, 
PRASEODYMIUM Pr. 39 
“Green” (from colar of salts), “ein” Greek, 
NEODYMIUM Na 60 
"New," "twin" —Greek, 

PROMETHEUM Pm a 
Prometheus, mythical fre-giver. 

‘SAMARIUM Sm oz 
‘Samarsti, @ Russian mine oficial. 

EUROPIUM ty cy 
Europe. 

GADOLINIUM oa os 
Gadolin, Finnish chemist, 

TERBIUM % 6s 
Yuerby, in Sweden, source of rarecearth ore, 

DYSPROSIUM Dy 66 
"Hard to get at" —Greck. 

HOLMIUM He or 
Holmia, Latin name for Sioctholm, 

ERDIUM tr oo 
Yuerby—see aboce, 

THULIUM tm “o 
Thule, or“ Northland,’ 

YrTersium Ye 70 
Yuerky—s0e aboce, 

n 


from glistening glass columns into collecting 
bottles the size of cider jugs, a visitor to this 
pilot plant hardly realizes the miracle 
taking place in the tubes 


Rare-earth metals are only moderately heavy. 
Cerium on right-hand side of scales, with den- 
sity 6.8 times that of water, is balanced by 
smaller piece of copper with density of 8.9. 
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Yields of rare earths in oxide form, from series 
of 12-hour runs through columns, almost 


Into the top of a tube goes a hodgepodge 
of rare-earth elements—redissolved in acid 
after acid extraction from the ore and crude 


preliminary chemical separation into two . 


main groups, light and heavy. 

Like flies to flypaper, ions—individual 
charged atoms—of rare earths stick to the 
resin at the upper end of the tube. Thus 
they are strained—“adsorbed” is the techni- 
cal word—from the acid, which is then re- 
moved by washing. 


Down Go the Ions 


Now a dilute solution of citric acid and 
ammonium citrate is poured down the col- 
umn, Rinsed from the resin, or “eluted” if 
you prefer the scientific term, a typical 
rare-earth ion starts down the tube. Almost 
at once it sticks to the resin again. This 
skip-stop progress repeats itself, over and 
over, all the way to the tube’s bottom. 

Eventually all the rare-earth particles 
reach bottom, But those of the element of 
highest atomic number get there first; those 
of the next highest number, next, and so on. 
Switch the liquid output from one collecting 
bottle to another, at the right time intervals, 
and nearly every bottleful or “fraction” will 
contain a single purified rare-earth ele- 
ment. A few fractions in which elements 
overlap are re-treated; and purified frac- 
tions, if still higher purity is wanted, may 
also be run through a column again. 

The solutions yield oxalates, by precipi- 


Results of another test show successful recov 
ery o} jum and praseodymium from 
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total separation of test mixture of equal- parts 
of samarium, neodymium, and praseodymium, 


tation with oxalic acid. Then heat treatment 
converts these to the rare-earth oxides—the 
form desired for many experiments and 
from which other compounds may readily 
be prepared. Purity runs around 99.9 per- 
cent, 

By “smelting” rare-earth oxides when en- 
ough are on hand, the Ames workers pro- 
duce miniature ingots of the pure metals— 
tiny 1/20-0z. cylinders of silvery praseody- 
mium and neodymium metals, sealed against 
corroding air in helium-filled glass vials, and 
comparatively massive 1.3-b. chunks of 
cerium and lanthanum metals. Their weight 
compares with iron, their softness with cal- 
cium; like the latter, they react with water, 
liberating hydrogen. Producing one avoir- 
dupois ounce of praseodymium costs almost 
$1,000; of neodymium, $170; of lanthanum 
and cerium, $57 each—compared with the 
<3140) value of an ounce of pure gold 
($35 per troy ounce). 

If new uses require pure metals, even 
these prices—which the experimenters hope 
to reduce-may not be commercially pro- 
hibitive. Like radium in watch dials, a little 
may go a long way. Or like platinum in 
chemical crucibles, advantages may out- 
weigh cost. But it is primarily for research 
that scientists prize the newly available 
pure preparations. At last their long-mys- 
terious properties can be fully explored for 
possible exploitation. The “forgotten cle- 
ments” are forgotten no longer. END 


oP 


complicated mixture of other rare earths includ- 
ing bard-o-separate gedolinium and samarium. 


Atom Barrage Cleans Metals 


roms have found a new use in industry 
they're being shot at pieces of metal, like 
peas from a blowpipe, to clean off the top 
surface, Following this treatment, called 
cathodic vacuum etching, microscopic exam- 
ination reveals lines showing how the metal 


“flowed” when forged under high pressure. 

The new process, developed by the Ford 
Motor Co., works like this: A metal sample 
is placed in a vacuum, above, with some 
argon (the gas used to fill light bulbs). A 
potential of 12,000 volts shoots charged 
argon atoms down at the metal sample, and 
the speeding atoms etch the surf: 


Tiny Counter Finds Uranium 


Ir you hold this midget’ Geiger counter 
next to a radium-covered watch dial (left), 
it will make your earphones click and a neon 
bulb flash. It will do the same over uranium 
deposits—and that might mean a $10,000 
Government bonus for the lucky prospector. 

Powered by standard, easily replaced 
radio batteries, the counter weighs only two 
pounds and measures 2% by 4% by 5% inches, 
It indicates the activity of ores by the speed 
of the clicks and flashes. 

The counter shown, made by Nucleonic 
Corp. of America, Brooklyn, N. Y., sells for 
$67.50. A simpler model without the flash- 
ing light is less expensive. 
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Photos of Secret A-Bomb Test 


HAT went on during the hush-hush Atomic Energy Commission still won't say 

test of deadlier atom bombs in the more about the bombs themselves than that 
spring of 1948? The curtain has been partly _ there were three, “each of improved design,” 
lifted with release of these pictures, But the and they all went off. END 


milo ae 


‘These blocks and cable were part of a gadget Concrete “igloo,” near detonation point, con- 
that collected samples of sea water after explosion. tained instruments to record data during blast. 


r 


Men aboard Navy ship turned backs or shielded 
eyes with glasses at instant of detonation. 


After explosion, elicopter ‘picked up ocean sam- 
ples from raft attached to water-sample cable. 
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Atom Engineers 


Wuex uranium atoms are split in atomic 
engines, barium is formed. Hornets collect 
barium. So nuclear engineers propose to 
k nets around reactors—and detect 
leaks by checking the hornets periodically 
for radioactivity. 


Can't Lose an Atom 


Ti: mouse in the glass house at right has 
eaten food containing radioactive carbon, 
Scientists are following it through his body 
‘This apparatus collects all the air he exhales 
and all other body excretions. 


5 


. 
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Kaiser Utility Sedan Converts to Tent 


Tue sedan that converts to a truck now 
converts to a tent, too. A steel frame and 
canvas tent fit over the opened deck lid and 
tail gate of the Kaiser Traveler and Vaga- 
bond (PS, April 49, p. 106) to provide 
quarters for overnight lodging. The water- 
proof duck and drill tent, which measures 
6% by 6 by 4 feet when open, can be folded 
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or unfolded in two minutes. It is reported to 
be insect- and vermin-proot. 

The photos above show LeRoy Smelker, 
inventor of the Travel Tent®, attaching the 
frame to the deck lid and standing beside 
the erected tent. Available through Kaiser 
Frazer dealers, it is made by Allied Cloth 
Specialties, Inc., of Greenville, Ohio. 


Second-hand and war-surplus materials make 
up most of 360° camera. Front end is old Auto- 


Spinning Camera 
Covers 360° 


AoE that rotates to get a view all 
around itself on one negative can now 
simplify map making. It gives a picture 41 
inches long and six inches wide—the two 
ends overlap slightly to complete the circle. 
Measurements on the picture then permit 
quick preparation of a fairly accurate map. 

Eliminating the difficult task of accurate- 
ly joining separate photographs made with 
ordinary equipment, the homemade 
camera is adaptation of the old “ 
rama” camera used to photograph large 
groups of people. It turns on a large gear 
that simultaneously moves the film past 
an exposure slit, 

Two students at Rensselaer Polytechnic 
Institute, Ralph B. Grahl, Jr., and Robert B. 
Jarvis, designed and made the camera as 
their master’s-degree thesis. 


phic Kodak®. Drive motor, film are surplus; 
‘cling table came from a junked transit. 


Ayan. sooy 


How it works is shown in drawing above. Motor 
rotates camera around large stationary gear 
(bottom), thus causing worms, gears, and belts 
to move film in synchronism past exposure slit. 


Photo shows Rensselaer campus. Note overlap—bi 


1 corner, stairs are at both ends. 
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‘Planes Recome Water Babies. 
The three aircraft pictured above are show- 
ing off their newly acquired aquatic ability 
with a splash. At left, a Convair L-13 makes 
its first water landing, chalking up another 


New Brake Device Stops Skids. 
Even on icy runways, a plane with a new 
Boeing attachment shouldn’t skid. An elec- 
tronically controlled valving unit, shown 
above installed on a main wheel of a Strato- 
freighter®, opens to cut breaking power a 
second before the skidding point would be 
reached. The outside portion, to which the 
engineer is pointing, is a slotted driving link 
that engages hub-cover pins. Housing behind 
it hermetically seals the rest of the device. 
There is one unit on each of the main wheel 
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achievement for the Air Force’s jack-of-all- 
trades liaison plane. Next to it, a Sikorsky 
H.5H, claimed to be the first helicopter with 
amphibious landing gear, takes off after a 
sea landing. Developed for the Air Force, it 


Electronics Spot Engine Fault. 
A new version of the Sperry airborne engine 
analyzer (PS, Ne p. 109), the portable 
unit above is designed for use by ground 
crews servicing planes not equipped with the 
flying model. Made to suit any engine now 
lyzer detects 


in airline service, the 41-Ib. a 
vibration, detonation, and ignition troubles. 


Patterns ‘appearing on the oscilloscope at 
upper left indicate and locate engine failures. 
It also can be used in engine- and fuel-re- 
search projects. 


has both floats and wheels, as shown in the 
photo, making it equally at home afloat or 
ashore, At far right, the seaplane version of 
the Piper Clipper® comes in for a water-spray 
setdown on its Edo floats, A sportman's spe- 


Bonanza Adds an Engine. Art 
sketch at right shows how the Beech Bonan- 
za® will look in its new two-engine version 
now being built. Although the fusela age 
cockpit configurations are similar, the fami 
iar V tail of the single-engine job has gi 
way to a single fin and rudder tail assembly. 
It is being designed as a five-place airplan 
to sell at around $30,000, The engine: e 
reported to be 185-hp, Continentals. The 
Twin Bonanza, or Model 50 Beechcraft, de- 
but is expected early in 1950, 


New Navy Giant Built for 
Sp: When this 60-ton fying boat, 
the XPSY-1, takes to the air this full, Con 
engineers predict that it will cruise a 
m.p.h, With four Allison turboprop engines, 


cial, the water Clipper can carry a canoe in 
sections, an outboard motor, and complete 
camping equipment for an’ extended two- 
man wilderness vacation. Like its landplane 
companion, it has a 115-hp. engine. 


it will have more take-off power per pound 
of aircraft than some modern fighter planes. 
This isn't guesswork, —Radio-controlled 
models put it through its paces even before 
construction began (PS, June '49, p. 120). 


rs can now meas- 
ure the size of clouds and take their tem 
perature—all from the ground. A new 
mud Analyzer” is carried aloft by a bale 
loon (left above), It radios data to ground 
equipment (right) that records it on moving 
strips of paper. A salt-saturated string (in- 
side S-shaped duct at right above), whose 
al resistance varies with the moisture 
it picks up or loses, tells a clot 
thicl nd density, Other instrume 
record temperature, air pressure, humidity 


Britain jumped the global gun in the 
race for commercial air supremacy with a 
recent announcement that its giant de Havil- 
land Comet, first all-jet air liner, had made 
successful flights. After nearly three years 
under: construction in secrecy, the sleek, 
sweptback-wing craft has been unveiled. 
Above, it is shown in its first test flight at 
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Hatfield, England. Four Ghost turbojet en- 
gines, each developing 5,000-Ib. thrust, are 
designed to give the jet liner a cruising 
speed of 500 m.p.h. A pressurized cabin 
will permit it to fly at 40,000 feet. Expected 
to be in commercial use by 1952, the Comet 
will carry 36 passengers and a crew of four. 
Sixteen of the planes are being built. 


He isn’t going anywhere, and he hasn't had an 


accident. It's just Hollywood's way of converting 
& convertible into a three-piece jigsaw puzzle to 
simplify photographing actors inside the car. 


Come-Apart 
Cars Let 
Camera In 


By Louis Hochman 


i iy YOU didn’t look too closely, you'd. say 
that was a neat-looking convertible the 
movie stars were getting into on the studio 
lot. But if you looked again two minutes later, 
after a couple of stagehands got busy with 
it, you'd wonder why you didn’t hear the ex- 
plosion that blew the car into so many pieces 
all over the set. 


Here's the convertible all together again and 
ready to drive away—or $0 it seems on the screen. 
The camera doesn't show that it has no wheels 


and no engine under the hood. 


Fact is, the car wasn’t blown apart. It was 
taken apart, section by section, to give the 
camera an unobstructed view of the perform- 
ers inside it. 

‘The ingenious car-that-comes-apart is a 
brainchild of Dick McWhorter, assistant di- 
rector at Paramount Pictures. When Dick 
came back from the war to his movie job, he 
‘was amazed at how much costly production 
time studios wasted while prop men impro- 
vised mock-up car bodies for interior close- 
up shots. 

For a scene that called for close-ups of 
actors in a car, prop men would either build 
a wooden mock-up to order, or hack up an old 
car body and remove sections that inter- 
fered with the camera and lighting angles. > 
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ge clamps 
art. Each 


Car sp 
unhooked and the sections pushed a 


The mock-up would be mounted high on 
wooden dollies, necessitating a platform for 
the actors to walk on. And 
when the director called 


sound men would tear their hair as the mock- 
up groaned and squeaked under the actors 
movements. 

Why, thought McWhorter, couldn't some 


body take a regular car body, cut it in 
convenient sections, and rig it with clamps 
and fittings so you could take it apart any 
way you wanted —and reassemble it just 
as easily? 

Testing his hunch, he picked up a wrecked 
*41 Plymouth at a junk yard and had a 
welder remodel it into break-away sections. 
This first model, crude as it was, made such 
a hit with the studios that he soon founded 
the Studio Process Body Company, which he 
runs as a highly profitable sideline with Man- 
ager Frank Bettis and Chief “Gismologist” 
Bill Thompson. 

Today, his garage off Hollywood Boule- 
vard houses 10 jigsaw-puzzle cars, a sectional 
wooden bus, and an ambulance, all in con- 
stant demand by movie studios. Not only are 
they cheaper than the custom-built mock-ups 
formerly used, but actors and technicians 
find them easier to work with. 

The cars— stock bodies bought without 
their mechanical innards from automobile 
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You've got to adjust yourself to the steering 
wheel of your car, but the movie driver doesn't. 
As shown above, a bracket allows the steering 
column to be set'at any desired angle. 


manufacturers —are fitted to special steel 
frames with arched leaf-spring suspension 
and large steel dolly wheels. This welded 
frame is designed to support the body at 
normal car height and give it the same motion 
as an automobile moving on the street. To 
simulate bouncing, a stagehand slips a two- 
by-four under the frame and rocks it on cue. 


Squeezing a cameraman into the back of this 
Dodge truck for a rear-angle interior shot would 
be the hard way to do it. Removing the entire 
rear panel as shown below is much simpler, 


t see where 


e is “going” 
in relation to projected rear-window movie lan 
‘cape. So assistant at right steers wheel for him 
with crank to insure correct turns of wheel. 


‘The moving landscape seen through the win- 
dows is really a movie projected on a trans- 
lucent “process” screen behind the car. 

Most of the cars fall apart into three main 
sections, which in turn come apart into as 
many as 20 to 25 pieces. Steel roofs are cut 
up into removable panels to let light and 
microphones come in from above. Doors lift 


There are lots of tricks to the jigsaw-puzzle 
cars, Below, a snub-nosed front converts a truck 
into a cab-over-engine model. Interchanging 
parts make it possible for one car to play many 


neatly off their hinges for side-angle shots. 

For front views, hood, windshield, and 
cowling separate from the rest of the body, 
leaving the front seat and the driver exposed 
to the camera. Since the doors and steering 
wheel show in this angle, they are held on by 
special brackets that even permit them to 
function normally. But the actor at the wheel 
can’t see the landscape receding on the proc- 
ess screen behind him and doesn’t know 
which way to steer. So he merely holds the 
wheel loosely and lets a stagehand do the 
steering by remote control—a long crank han- 
die attached to the base of the steering post. 

To let the camera shoot through the wind- 
shield, all glass can be slid out of the frame, 
giving clearer pictures of the people inside. 
Or maybe you want a driver's-eye view? The 
entire rear half of the car can be detached and 
rolled away. 

Falling apart in the right place at the right 
time does not exhaust the tricks possible with 
these movie cars. Although Studio Process has 
only 10 complete car bodies in stock, those 
10 can be made to represent almost any make 
or model needed. 

There's an ingeniously designed 1949 
Buick sedan that can assume nearly any name 
from Ford to Cadillac, simply by switching a 
few of its parts. A 48 Dodge sedan is changed 
into a Chrysler Town and Country® by re- 
placing its doors with wooden station-wagon 
doors that have been cut down to fit. Sub. 
stitute small cabbie seats and a glass par- 


roles. With slight but ingenious changes, a 1949 

Buick sedan can double for a Ford, Mercury, 

Lincoln, Cadillac, Oldsmobile, Chevrolet, Pon- 
re. 


@ Punt Procr Ss wor By 


he director. Photo 
how the scene appears to you on the screen. 


tition for the front seat of a ’41 Plymouth 
and—presto!—it's a Yellow Cab, Even a truck 
body can be regular style or cab-over-engine, 
depending on which hood is hooked on. 

ch main section of a come-apart car sits 
‘on its own steel frame and rolls away on a 
dolly. When brought together, the sections 
center themselves and slide snugly into place 
on disappearing doll pins. Specially designed 
leverage clamps that work on the same prin- 
ciple as trunk catches pull the sections tightly 
together and automatically lock them in 
place. 

Because of the strange alterations these car 
bodies undergo, practically every hook, 
clamp, screw, and bracket has to be made by 
hand. All this complicated work is done in 
a small corner section of the shop. 

Here, “Gismologist” Thompson goes to 
work on stock car bodies with an acetylene 
torch, cutting them into sections, smoothing 
and upholstering the rough ends, and fitting 
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them with disappearing doll pins and lever- 
age clamps. To obtain a satin finish—better 
photographically than the customary high 
gloss—Thompson has a trick of mixing his 
paints and spraying them on from just the 
right distance so that the spray is partially 
dry by the time it hits the surface. 

Started in September of 1946, the business 
has flourished nicely in its short three-year 
life. The jigsaw-puzzle cars have appeared in 
more than 100 films, the more recent ones 
being Criss Cross, The Accused, Race Street, 
A Crooked Way, and Bitter Victory. END 


Watch Tells Tide Time 

‘Tins Swiss-made chronograph tells tides 
as well as time. Once set to the tide schedule 
of any seaport, it shows the rise and fall of 
tides at that point on two small dials (left 
and right), one for high tide and one for low. 
It automatically advances the time of the 
tides twice a day—about 25 minutes every 
12 hours~as the tides themselves advance. 
Designed for fishermen and sportsmen, it also 
offers stop-watch, elapsed-time, time-out, and 
other chronograph features. Called the Sea- 
farer®, it’s sold by Abercrombie & Fitch, New 
York City, for $96. 


Locomotive Light Leoks 3 Ways 


‘Tuts new emergency light for locomotives 
rolls its eye to warn motorists and other trains. 
A single, offset reflector, rotated by a small 
motor, gives its 650,000-candle-power beam 
a gyrating motion for greater attention. This 
white light is used as an extra warning to 
motorists at grade crossings. When the train 
makes a sudden stop, a red filter slides over 
the lamp, and the light shines a red beam to 
warn approaching trains. And with the re- 
flector kept stationary, the white beam can 
serve as an emergency headlight. The three- 
way light is made by the Pyle-National Co. 
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“Iron Lung” Weighs One Pound 


Recurenatinc polio patients are freer to 
move around when wearing this one-pound 
“iron lung.” Called the Monaghan® respira- 
tor, it consists of a rubber-plastic chest plate 
connected to an electric pump by a seven- 
foot hose, The pump creates an intermittent 
vacuum in the chest plate, causing the pa- 
tient's lungs to draw in air. The respirator 
works on battery or house current and can be 
regulated to suit the patient's breathing rate. 


Paper Keeps Rust off Machinery 


Inon and steel machinery parts wrapped 
in this Nox-Rust Vapor Wrapper® can be 
stored from three to five years without rust- 
ing. Used like ordinary wrapping paper, it 
is impregnated with a chemical that slowly 
vaporizes, creating an atmosphere that pre- 
vents corrosion even in the presence of mois- 
ture. Made by Nox-Rust Chemical Corp., 
Chicago, it is said to eliminate the need for 
special coatings and containers. 


How’s Your 


Plane J @? 


You've probably seen most of these 


personal planes buzzing around your 


print 


bottom of these y 


(ednong vgn “11 an 
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First step in porcelain enameling is processini 
the glass. Molten glass from the crucible is pout 


into cold water, which chills it so fast i 
into millions of small particles called “fri 


Table-Top Porcelain Plant 


FACTORY that fits on a table top shows 
how your porcelain-enameled refrigera- 
tor got its glassy finish. It demonstrates the 
steps by which glass is powdered, then fused 
onto a metal base, forming a hard, easily 


Beakerful of frit (right hand) is ground in 
porcelain-lined ball mill (left hand), with clay, 
water, and ceramic pigments. The result is a 
thick, ‘creamy mixture known as “slip.” 


Before final baking, identifying marks or deco- 
rations may easily be stenciled on. These become 
a permanent part of the finish. Another coat of 
powdered frit i then applied 


\2 


cleaned, decorative surface. Dr. M. J. Bahn- 
sen, research tor for Ferro Enamel 
Corp., Cleveland, developed the miniature 
plant. It’s used to boost sales of enamel-manu- 
facturing equipment and supplies. 


Metal panel to be enameled is dipped in the 
slip mixture. (This may also be sprayed on.) It 
then gets a preliminary drying in the furnace, 
leaving a dull, claylike fis 


fur- 


Metal is then fired in a miniature electri 
nace at temperatures of 1,500-1,600° F. Heat 
melts the frit coating, fuses it to metal backing 
as a permanent, glass-hard coating. 


Huge Model Shows Steel-Making 

Ir THis model steel mill were life-size, it 
could turn out 10,000 tons of steel a week. 
Although built to a scale of one inch to six 


Mike Dampens Dog’s Bark 

‘Tus device really dampens your dog’s en- 
thusiasm for baying at the moon. A micro- 
phone, amplifier, and valve combine to squirt 
water at the dog if he barks. He soon catches 
on, says W. J. 
Honeywell engineer, who trie 


|. McGoldrick, Minneapolis- 
on his dog. 


feet, the miniature plant covers the area of 
a tennis court. It shows every step in steel 
production from ore boat to finished metal— 
and everything works, British Iron and Steel 
in London, 


Federation showec 


Steel Fingers Harvest Hops 


A new machine harvests hops as fast as 
300 handworkers, Moving hooks pull the 
vines past steel fingers (below) that knock 
off the fruit. Stems and leaves are vacuumed 
away. Rubery, Owens & Co., Ltd., of Lon- 
don, makes the harvester. 


Rail ends are washed with ethylene 
dichloride, and polished. This Oxweld® machine 
then fuses them under 2,500-Ib. pressure at 
2,300° F. Five minutes of this does the trick. 


‘The heavy steel flexes easily around four- 
degree curve. Flatcars can handle up to 12 rails 


y PY Le tT ee 
Save Work ; 


In Tunnel 


IRAIN passengers riding through the 

Great Northern's Cascade Tunnel at 
Scenic, Wash., no longer hear the familiar 
clickety-clack of the wheels over rail joints. 
Continuous rail, pressure-welded on a special 
assembly line, has eliminated conventional 
joints over four of the tunnel’s 7,79 miles. 

Longer service life and reduced mainte- 
nance costs are expected to repay the $189,- 
000 laid out for the project. No joints means 
no pounding of rail ends by wheels. On 
ordinary track, these impacts flatten rails, 
weaken joints, beat down the roadbed, and 
chew up ties. In the cramped quarters of the 
single-track tunnel, longest in the Western 
Hemisphere, repair can be a bottleneck. 

The assembly line pictured here, at the 
west portal of the tunnel, last summer rolled 
out 1,300 feet of rail per day. Flatcars hauled 
the sections into the tunnel, where they were 
spiked down and the remaining joints hand- 
welded. 


162 rorutar science 


Lengths of w 


Of the many types of bridges designed by 
da Vinci, the rotating cantilever model shown 
above was one of his most important contribu- 
tions to the defense of a military position, In- 


Leonardo 
Comes to Life 


Here is an ancestor of the modern flyer spindle. 
A complicated arrangement of gears enables an 
operator turning handle at upper right to wind 
thread smoothly on revolving spool below it. 
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tended to connect an island fortress with the 
mainland, the bridge could be swung away when 
not in use. Its construction principles are still in 
use by bridge builders today 


F POPULAR SCIENCE had been pub- 

lished some 450 years ago, it undoubtedly 
would have carried these items in its "New 
Ideas from the Inventors” section, A three- 
speed power transmission, a form of which 
you use in your car every day, is but one of 


The variable-speed drive can be credited to 
Leonardo. As shown here, he meshed three cogged 
wheels of different diameters with one central 
(lantern) wheel, seen being turned at right. 


A forerunner of shrapnel, this acrial projectile 
was one of his many military weapons, When 
colled fuse burned down, the disk exploded, scat- 
tering the bullet-like spokes embedded in it. 


the more than 300 machines, weapons, and 
other inventions designed by Leonardo da 
Vinci, famous 15th-Century Italian artist. 
Now 66 of these have been re-created by 
Roberto A. Guatelli, an Italian-born mechan- 
ical engineer, in faithful counterparts of the 


‘A mechanical version of today’s massive hydro- 
electric plants is the da Vinci grinding mill 
shown above. A set of grinding machines, seen 
at right, was placed on each bank of a swiftly 


simultaneously. Weight, shown being raised, is 
released by the plierlike device seen at top. 


originals. These models not only illustrate 
mechanical principles discovered or adapted 
by Leonardo; they actually operate. Working 
in the Los Angeles County Museum from 
the old sketches, Guatelli built his re-crea- 
tions mostly of hard wood. END 


moving stream. Power was furnished by a series 
of water wheels, shown at left, located in mid- 
stream and connected to the grinding weights 
by a system of shafts and gears. 
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Barton's benthoscope is hauled up by cable 
after 340-ft, test dive at Long Beach, Colif. 
Two powerful. externally mounted searchlights 
give illumination within a radius of 10 feet. 


TIS BARTON, New York scientist, likes 
to get to the bottom of things. This time 
it is the Pacific Ocean off the California coast. 
He hoped to sink himself below its waves to 
twice the 3,028-foot depth he reached off 
Bermuda in 1934, That was in the famed 
bathysphere he built for William Beebe. 

His new vehicle is a thicker-shelled, hol- 
low, two-man steel ball mounted on three 
huge, wide-tread, wooden wheels, His ocean- 
bottom trailer is towed by a ship, enabling 


‘There's not too much room for Barton, seen 
below peering through port of his 52-in. diameter 
sphere. It is made of chrome-nickel steel 1% in. 
thick, and has two fused-quartz windows. 


Artist’s conception at right 
shows fish’s-eye view of ocean- 
floor explorer in action. Main 
wheels are old cable drums. 


Ocean-Bottom 
Cart Explores 
New World 


him leisurely to study strange marine life and 
undersea canyons. 

Called a benthoscope—meaning “view of 
the ocean depths”Barton’s oceanic crawler 
already has come through “wet runs” at 40 
feet. The project is sponsored by the Han- 
cock Foundation for Scientific Research of 
the University of Southern California. If the 
Pacific perambulations were successful, Bar- 
ton saw no reason why he couldn't roll his 
way across the “not-so-deep” Atlantic. 


Breathing in the benthoscope is a problem. 
Below, the inventor is loading trays of soda lime 
that absorb carbon dioxide exhaled by the occu- 
pants, Tank at left holds 16-hr. oxygen supply. 


veins 
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Operator puts trees from side box into trench. 


We 


| aire Bey oa 
Wheels (under seat) pack soil around roots. 


Sled Plants 1,000 Trees an Hour 

‘A THOUSAND trees an hour can be planted 
with the help of a small steel sled that digs 
a narrow trench, holds it open long enough 
for the seedling to be inserted, then closes 
it and packs the earth around the seedling’s 
roots. Designed particularly for use in the 
Northeast, the TreeP® has a special cutter 
for slitting stony soil, a larger one for other 
types of soil. Retractable front wheels are 
used for towing the sled between jobs. 
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“Landing Gear” Adjusts Trailer 

Waeex units that retract like the landing 
gear of an airplane permit this trailer to ad- 
just itself to the height of a loading dock. A 
small gasoline engine powers the hydraulic 
mechanism — visible through door in photo 
above—that raises and lowers the wheels as 
much as 53 inches. Each wheel unit works 
independently of the other. A. M. Meldrum 
(above), San Francisco, invented the Hi-Lo 
Trailer® after two years of experimentation. 


Hype Needle Paints Dials 
‘Tas hypodermic needle squirts paint. It 
is used to letter dials — such as the compass 
dial shown below—with luminous paint. E. L. 
Bermuda, of the Air Force Depot at San Ber- 
nardino, Calif., made the device by fitting a 
sawed-off hypo needle to a steel cylinder and 
plunger. He reports it’s easier and faster to 
use for fine work than a brush. 
“ 


There are 16 hidden or flush-mounted anten- 
nas in this Air Materiel Command's C-54 flying 


Antennas Go 
Into Hiding 


ADIO and radar devices have been added 

to airplanes so rapidly that with the ac- 
companying exterior antennas the planes 
were beginning to look like flying porcupines. 
And in their other role, as gremlins, the an- 
tennas were acting as brakes on the high 
speeds the Air Force was aiming at. 

As one radio expert put it, “When they 
take the propellers off, then we'll take off the 
antennas,” Along came jet propulsion, and, 
true to his prediction, the experts are bury- 
ing the antennas to give the speed-of-sound- 
nudging planes clean-swept exteriors. 

As an example, figures compiled for only 
nine of the 16 hidden antennas on the experi- 
mental C-54 at the top of this pay > show that 
these antennas, if mounted externally, would 
use up 634 hp. at 600 m.p.h. That's enough 
horsepower to pull half a dozen automobiles. 

‘Among the other advantages of buried an- 
tennas are the elimination of icing dangers, 
added protection against precipitation static, 
the sealing out of moisture, and freedom from 
the threat of aerials breaking off at high 
speeds and interrupting communications. 
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laboratory, used to test new developments. Buried, 
the erties add nothing to aerodynamic drag. 


A zero-drag antenna, buried in a wing tip, is 
shown in the above drawing. Plastic section iso- 
lates tip from rest of wing. If necessary, plane's 
entire wing can be used as an antenna. 


Pieckax antenna shown at top of drawing below 
was the first type of hidden antenna, Desi 

to follow conventional curve of plane's tail, it is 
protected by a plastic canopy. 


Telephone of the future? Porutar ScreNcE 
artist's conception shows phone made possible by 
new sound lenses. You wouldn’t have to pick up 

hhandset—just talk and listen to the black box. 


Lenses Promise 
No-Hands Phone 


Sound lenses can be made from many kinds of 
materials. The one above consists of metal disks 
on an open framework. It was origeally built 
for microwaves, but works just as well for sound. 
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Bs a good engineer, Dr. Winston E. 
Kock is a lazy man. He thinks it’s too 
much trouble to lift up a handset every time 
you want to talk over the telephone, His idea 
of a telephone is a little black box you never 
touch—just talk and listen to. 

Since Dr. Kock is a physicist-engineer for 
Bell Telephone Laboratories, he did some- 
thing about his idea. He developed lenses 
that focus sound, a necessary preliminary to 
the lazy-man’s telephone. The telephone it- 


Cireular sheets of perforated metal make an- 
other type of acoustic lens. This particular model, 
however, cannot be used to focus microwaves, 
which are reflected by the metal sheets. 


y/ 


self is still only an idea, but the lenses have 
been made and should have many uses. 

You can understand why lenses are 
sary if you've ever held an old-fashioned 
telephone re ar the transmitter, The 
transmitter picks up the receiver's sound, 
which keeps going around the circuit until it 
is a howl. A lens would direct the receiver's 
sound at the user and keep it away from the 
transmitter. ( systems do have 
combination receiver-transmitters, but. you 


— 
~ " 
q 


\eces- 


eiver n 


intercom 


MACE 


itched musical notes from 
ay be use of lens. Since high 

lrectional, good radios now 
‘tweeters” to distribute music 


Spreading high 
single speaker 
frequencies 
must use two 


Microwave ancestry of sound lenses is shown by using one lens to focus both types of waves. 


must press a switch to talk—more work than 
holding a handset.) 

The sound lenses grew out of Dr. Kock’s 
research on lenses for microwave radio relays 
(PS, Aug. '46, p. 90). A little figuring showed 
that sound and microwaves have the same 
wavelengths (although they are very differ- 
ent otherwise); so they should be focused 
by the same lenses. And they are, as Dr. Kock 
proves by sending both through the same 
lens, as shown at the top of this page. END 


Balls are used for this lens. Acoustic lens works 
just like optical kind: difference in thickness be- 
tween edge and middle slows some waves more 
than others, making them fo at a point. 
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3 Long Beach Harbor is shown on a radar 
viewing scope. Line across bottom is break- 
water. Elongated pips are ships; dots are buoys. 


Q Position of an incoming ship is being plot- 
ted on a harbor-area chart. The port makes 
no extra charge for the radar-piloting service. 


Radar Talks 
Ships into Port 


\AKING a tip from aviation, the Port of 

Long Beach, Calif., has installed a radar 
system to guide ships safely into and out of 
the harbor in even the foggiest weather. It 
works much like the Ground Control Ap- 
proach radar system by which an airplane 
pilot is “talked down” to an airport runway. 

The harbor pilot is radar-guided to a ship, 
which he then boards and maneuvers in, 
obeying instructions sent from a shore station 
where the ship’s course is constantly followed 
on a radar scope. The new system, first in 
America, makes it possible to locate ships 30 
miles away. The electronic equipment was 
supplied by Sperry Gyroscope. 


5 The harbor pilot takes over in the ship’ 
wheelhouse. Listening to the shore radar sta- 
tion, he relays steering orders to the helmsman. 


toe 


Eatinc is made easy for motorists who 
patronize the wheellike Los Angeles Motor- 
mat shown above. Spokes of the wheel are 
tracks along which run small carriages, You 
drive into one of the 20 stalls, where a car- 
riage and menu are waiting, make your se- 
lection, write the order, and press a button. 


“Flight” Chamber Fights Disease 


Duninc the war British pilots used the de- 
compression chamber to check the effects of 
breathing at high altitudes. Now it is being 
used by their children in a war against whoop- 
ing cough. Small fry suffering from the dis- 
ease enter the mobile chamber below, where 
pressure is gradually reduced to the equiva- 
lent of that at 12,000 feet. This lowered pres- 
sure permits congested lungs to breathe more 
deeply, speeding recovery. The new treat- 
ment, it is believed, may cut recovery time 


“Carfeteria” Serves Motorists at Wheel 


Presto! the carriage whizzes into the kitchen, 
stopping along the way only long enough for 
an attendant to figure the cost. In a few min- 
utes the meal is shot back to your car, When 
you have finished eating from a lap tray, you 
put the empty dishes back in the carriage— 
plus the price of the meal. 


Mobile Bins Save Space 


Waste aisle space has been eliminated 
by a new British system of metal cabinets 
and lockers that roll on tracks. The rows of 
storage bins below hug each other for maxi- 
mum space use but can easily be pushed 
aside for access to the sections in back. Slid- 
ing on ball-bearing wheels, the cabinets move 
easily and noiselessly. It is claimed that the 
Foulkes Rolstore Mobile Storage? system 
saves 20 percent in walking distance. Acrow, 
Inc., of Newark, N. J., is introducing the 
units in the United States. 


wood body of this Ford station 
permanent by 

plywood with radio waves. In background, logs 
for wood roll into Iron Mountain, Mich., plant. 


Radio Toasts 
Wood Sandwiches 
for Car Bodies 


Dielectric bonding cures glue between 
plywood sheets in a fraction of the time 
required by older processes. 
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VER wonder how those sniooth curves on 

station-wagon bodies got that way? The 
Ford Motor Co. uses radio waves to turn the 
trick. The radio treatment sticks together 
plywood sheets for the panels and posts in 
less time than it takes to tell about it. 

This method is called dielectric bonding. 
High-frequency radio waves of about 13 meg- 
acycles—one of the frequencies used in short- 
wave radio—are shot through the layers of 
wood. Those flowing body curves on Ford 
and Mercury station wagons result. 

When the radio waves, produced by a 
high-frequency generator, pass through the 
wood, they set its molecules in motion. The 
resulting friction between the molecules pro- 
duces heat that cures the glue between the 
plywood layers in four to five minutes. Some 
350 to 375 pounds of hydraulic pressure per 
square inch help speed up the process. The 
waves-plus-pressure combination raises the 
wood at the glue line to about 280° F. 


wl 


Here workman removes guides around mold 
before applying current. He will then pull down 
copper shield, enclosing mold, to prevent harmful 
radiation. Molds are made of wood to provide 


good insulation against loss of heat and energy. 


hed door-frame pillar is removed from 
press, permanently glued and shaped. Ford now 
has 18 of these 75-ton-capacity presses. At top 
left are power and oscillator sections of Thermex® 
dielectric heating unit. Timer automatically shuts 
olf power in hycraulic press af end of heat cycle. 
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Close-up of plywood sandwich shows how ex- 
cess glue has bubbled out along edge during 
and-pressure process. Glue is cured in 4 to 
tes, but panels remain in molds an addi- 
minutes under pressure but not heat, 


Plywood panels are bolted directly onto outside 
of all-steel underframe to form station-wagon 
body. Panels are so attached that individual sec- 
tions can be removed and replaced if damaged. 
Phenolic-resin glue in panels makes moist 

resistant bond that’s stronger than wood itself. 


Transit Measures New Cars 


Exactiy how long is a new car? How high 
and how wide? What's the leg, head, and hip 
room inside? The road clearance? 

To determine these and other dimensions 
of Ford and competitive cars, Ford engineers 
use surveyor's transits, a height-gauge man- 
ometer, levels, and other instruments. Results 
are accurate to a fraction of an inch. 

The work is done on a steel floor that can 
be levelled to hairline precision. Transits slide 
along a railing at one side and one end of 
the floor. Used as seen in the photo at right, 
these yield length and width measurements. 
The manometer, a liquid level device, gives 
most of the vertical figures. 


Lamp Bolted 
Under Auto 


Tue Wix-Lite®, bolted to the underside of 
a car frame, throws a 40/ circle of light. Made 
by Wix Accessories Corp., of Gastonia, N. C., 
it provides illumination for passing, fog driv- 
ing, entering and leaving a car, tire changing, 
and backing, It can be installed on tractors for 
night work, The lens is shock-resistant plas- 
tic. Price is about $9. 


Retainer By-Passes Grease 


Leaxace of excess 
grease into rear brake 
drums is said to be 
eliminated by use of 
the Thomas By-Pass 
Grease Retainer® made 
by South Gate Brake 
Specialities, South 

- Gate, Calif. This re- 
tainer by-passes excess grease to the outside 
instead of letting it go through the retainer. 
The backing plate’s bottom bolt is left out 
and grease passes out through the hole. A 
felt retainer wipes the hub free of grease 
that’s passed to the outside. 
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Pressure Gauge Kept on Tire 


PERMANENT gauges made by K. Emsley 
Ltd., Bradford, England, guard against un 
derinflation. They work at predetermined 
pressures. To check, you press a phinger. 
less a bubble appears in a plastic dome, air 
is low. It's added with the gauge on. 


Stethoscope for Mechanics 


A sretnoscore-Lixe device, adopted by 
the Studebaker Corp., probes an engine's in- 
nards in much the same way a physician lis- 
tens to your heartbeat. A metal rod leads to 
an amplifying diaphragm encased in a plas- 
tic housing. Sound, boosted by the 
phragm, travels up to the hearing ends in the 
mechanic's ears. Outside noises are shut out. 


dia- 


Gus Prescribes 


By Martin Bann 


‘OUNG Dr. Rhodes, fresh from his intern- 

ship, has been in our town only a few 
months. The going hasn't been easy. He f- 
nally found a little office and then sweated it 
out for a couple more weeks while waiting 
for office equipment. Add to this an old sedan 
with a chirp that was a cross between an 
anemic canary and a peanut roaster, and 
you'll see why Doc was ready to visit a doctor 
himself. 


The older, established physicians were 
feeding Doc a lot of their night calls. That's 
why he bought the car. He'd only had it a 
short time when that high-pitched chirp de- 
veloped. The birdie only sang when the 
engine idled or when the car was moving 
slowly in high. 

‘The squeak while idling was worst. That 
usually took place at an intersection when he 
was waiting for a light. Doc, hoping the 
noise would go away, tried to ignore it. 

But the afternoon he stopped at an inter- 
section near the high school —that did it. 
Mandy Manville was riding with Doc. She's 
about the prettiest music teacher our high 
school ever saw and Doc was seeing her regu- 
larly, picking her up after classes nearly 
every day. The squeak started as usual when 
he pulled up to wait for a red light. 

“Listen to the birdie,” jeered one of a group 
of students waiting for a bus. 

“Somebody gave him the bird and he kept 
it,” said another. This brought laughs from 
the boys and giggles from the girls. 

“Maybe we could get him to bring it to our 
singing class,” said the first student. “It might 
be some kind of rare canary.” 

With a very red face, Doc drove away from 
the intersection. He shot a sidelong glance 
at Mandy. She was looking at him. 

“Doctor Rhodes,” she began with mock 
seriousness, “that bird has got to go—if I have 
to pot it myself.” 

T know,” he said. “Maybe it will just go 
away. It just came, you know.” 

“It sounds as if it has moved in perma- 
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nently,” she said. “I think it likes you a lot.” 
“Tl put salt on its tail,” he told her. 


“I did,” he replied. “They sounded like 
uncouth brats, Any of them in your classes?” 
“Yes, and they really aren't uncouth brats. 
wer) just at that age when they think 
wisecrack. They don't mean 
take cruel—just to be funny, 
“It didn’t sound funny to me,” Doc said. 


“I think,” he told the doctor, 
“that you've got the cure for this right 
there in your black bag.” 


for the Doctor 


Mechanics who handed out a free diagnosis and then 


prescribed the wrong remedies were getting the doctor down, especially when 
they charged him for operations he didn’t need. 


“Nor to me. It's not the first time,”she went 
on. “The other day I overheard one of them 
referring to you as Doctor Squeaky. That's 
nat very good fora young doctor just getting 

is stare 


‘Doc's face reddened again. “All right,” he 
agreed. “I'll take it to a garage as soon as I 
drop you off. I'll pick you up this evening 
for the movies.” 

“[ hope you really have it fixed,” she said. 
“T'm not so sure I want to go to the movies 
in this car if that bird hasn’t been shooed.” 

“If nothing else,” Doc grinned, “I'll per- 
sonally wring its neck. No bird—especially 
one with a voice like that—is going to come 
between us and the movies.” 

After leaving Mandy at her home, Doc 
pulled in the first garage he saw. A mechanic, 
wiping his hands on a wad of waste, walked 
from the rear of the shop. 

“Listen to that squeak,” Doc told him. 

“I hear it,” said the mechanic. He raised 
the hood and listened for half a minute. “It’s 
the water pump. Maybe a shot of grease will 
fix it, but you probably need a new pump.” 

“Try grease,” Doc suggested. 

The mechanic gave it the grease but the 
chirping went right on. 

Tries New Pump 

“I guess it didn’t need grease,” the me- 
chanic said sadly, staring at the engine. 

“What's a new pump cost?” Doc asked. 

“It'll be $8.49, including labor.” 

“Okay,” Doc sighed, “put on a new pump.” 
While the mechanic worked, Doc stood 
around and watched. 

“All right, start ‘er up,” the mechanic said 
at last. 

Doc started the engine and the squeak 
started too. Doc looked at the mechanic. The 
mechanic shrugged his shoulders. 

“I thought you said it was the water 
pump,” Doc accused. “Or do all the new 
‘water pumps come complete with squeaks?” 

“I guess I was wrong,” the mechanic ad- 
mitted, “but you needed a new pump any- 
way. The old one was about shot. Wouldn’t 
have lasted through the winter.” 

Doing a slow burn, Doc paid his bill and 
drove away with his chirp. Several blocks 
away he saw another garage. He was deter- 
mined to get rid of the squeak. It had gotten 
to be a sort of personal thing now, as if the 
car were heckling him. He drove into the 
second garage. 

“Ah, a birdie,” said a mechanic as Doc let 
the motor idle. 

180 rorutar science 


“Yes,” Doc said grimly, “a birdie—a squeak 
~a chirp—but what is it?” 

“What you need, mister,” said the me- 
chanic, “is a new water pump.” 

“I do?” Doc raised his eyebrows. 

“Yes,” the man repeated, “a new pump. 
The bearing’s shot on that one. No use trying 
to fix it. Cost more than a new one.” 


Another New Pump? 

“You make up your mind in a hurry, don't 
you?” Doc asked. 

“Well, I got ears,” he answered, He raised 
the hood and turned to Doc in surprise. 

“[ had that pump put on less than an hour 
ago,” Doc told him. “Guess again.” 

“If it's not the pump, it must be the fan,” 
the man said. “Ever try lubricating it?” 

“No,” Doc snapped. “You try.” 

The mechanic oiled the fan bearing but 
the chirp didn’t stop. 

“Now what is it?” Doc asked. 

“It must be the fan belt,” 
said. “Watch this.” He squirted 
graphite on the belt. The birdie continued. 
He squirted more graphite. The squeak went 
on and the fan belt began to slip. 

“Got any more suggestions?” Doc asked. 

“Yeah,” said the mechanic, “You need a 
new fan belt.” 

“How much?” 

“Dollar seventy-five.” 

“Put it on,” Doc told him. 

It was the same story when the new belt 
was installed and the engine started. Doc’s 
birdie was still on active duty. 

“Can you think of anything else?” Doc 
eked Woeid yous (pot fa &: ney 


engine’ 

“Well, I'll tell you. Maybe...” 

“No,” Doc said firmly. “I'll tell you and 
without a maybe. I've had enough.” He paid 
the bill, slammed the car in gear, and roared 
out of the garage. 

A few blocks away, he saw Mandy. She 
was leaving a grocery store. Doc and the 
squeak pulled up to the curb. 

“Hear you still have that rare bird,” Mandy 
said. 

“I've been to two garages,” Doc replied, 
opening the door for her. “Get in. I'll drive 
you and the groceries home.” 
wat you try the Model Garage?” she 


“No,” he answered, “but the two I did try 
didn’t have the cure. The diagnosis is free but 
you pay for the remedy, even if it's the wrong 
remedy.” 


“You sound like a doctor's patient,” she 
laughed. “Try the Model Garage. Father 
swears by Gus Wilson.” 

“The way I feel now,” Doc told her, “there 
isn’t a mechanic in town I wouldn't swear at.” 

“Go on,” Mandy urged. “Try the Model 
Garage. Remember, I’m still debating 
whether I want to go to the movies if that 
nasty little bird tags along.” She was smiling 
as he left her at her home. 

When Doc drove into the Model Garage 
shop, Stan Hicks was checking the water in 
the batteries on the charge rack. He looked up 
and grinned. 


Doe Himself Has the Cure 


“Don't tell me what's wrong,” Stan said. 
“You need a new water pump, 

“Look,” Doc began, fast running out of 
temper. “I'm going to tell you. I don’t need 
a new pump. The fan bearing doesn’t need 
greasing. I don’t need a new fan belt. But 
what I do need is a mechanic who has enough 
brains to stop that chirp instead of sticking 
me with a lot of new parts I don’t need.” 

“Now wait a minute,” Stan said, taken 
aback by the outburst. “You're that new doc- 
tor—Doctor Rhodes, aren’t you?” 

“That's right,” Doc snapped, “but what's 
that got to do with this squeak?” 

“When patients come to you, do you tell 
them what's wrong, or do they tell you?” Stan 
asked. 

“What goes on?” Gus asked, stepping over 
from his bench. 

Dr. Rhodes told him about the other two 
garages, what they did, and how much the 
tariff had been. Gus listened patiently until 
Doc had finished. 

“Just selling parts isn’t our business,” Gus 
said. “We correct what's wrong or it’s no sale.” 

“You're the first one I've heard say that,” 
Doc grinned. 

“All right,” Gus said, “start the engine.” 
. He listened a moment and then added: “It’s 

a fact that a chirp like that very often is the 

fan or pump. But I'm glad to know it's neither 


in this case. Simplifies the job of diagnosis.” 

Gus listened to the squeak as the engine 
idled. He decided the sound wasn’t coming 
from the front of the engine—by the pump or 
fan—but farther back. 

“It might be the fuel pump,” Gus said, 
“but it might be here. Cut the ignition.” 

Gus snapped off the distributor cap and 
then tured to the doctor. 

“I think,” he told Doc, “that you've got 
the cure for this squeak right there in your 
little black bag.” 

“What do you mean?” Doc reached for his 
bag on the front seat. 

“Got a tube of petroleum jelly?” 

The doctor opened his bag and handed 
Gus the tube. Gus pulled off the distributor 
rotor and dabbed a thin film of the jelly on 
the cam. He replaced the rotor and snapped 
the cap back in place. 

“Start the engine,” Gus said. 

This time, when the engine idled, there 
‘was no squeak, 

“That's wonderfull” Doc grinned. 

“I wouldn't say so,” Gus chuckled. He cut. 
the ignition and removed the cap again. “See 
that little fiber block on the breaker arm that 
bears against the cam? When the cam’s bone 
dry, the block makes a chirping sound at low 
speeds. When the engine revs up, the cam 
spins too fast to let it chirp. Not a good idea 
to oil it. Spinning around, it might throw oil 
around inside the distributor and foul the 

ts.” 

“It still seems wonderful to me,” Doc said. 
“The way you located it so quickly. How 
much do I owe you?” 

“The way I figure it,” Gus grinned, “your 
petroleum jelly plus half a minute of my 
time add up to nothing at all.” 

Doc grinned back. “Thanks a lot. You may 
not know it, but I think you've just made a 
lifetime customer.” 

“That's the kind we're always looking for,” 
Gus told him. 

As Doc drove out of the garage, Stan 
turned to Gus. “I sure got off on the wrong 
foot with that guy,” he said. 

“So I noticed,” Gus answered. “You know, 
Stan, a good garageman is like a good doctor. 
One of the most valuable things he offers his 
customers is a listening ear. Talking about 
their car troubles makes the folks who foot 
the bills feel a little better. And sometimes, 
listening to them saves a mechanic from pull- 
ing a boner.” 

“From now on,” Stan said, “I'm known 
around here as The Ear.” END 
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Cylinder sleeves are easily replaced without spe- 
cial tools. An overlapping block gasket and rub- 
ber seals at bottom keep them watertight. 


Reo Adopts 
Removable 
Cylinder Sleeves 


ENEWABLE cylinder sleeves of the“wet” 

type are used in a new heavy-duty gaso- 
line engine engineered by Reo Motors, Inc., 
for its big trailer trucks. This means that cool- 
ing water comes in direct contact with the 
outer surface of the sleeves. 

Adoption of a cylinder of this type offers 
truckers two advantages. When an overhaul 
is due, sleeve and piston assemblies can be 
replaced, producing what amounts to a new 
engine. While the engine is in operation, the 
cooling water can do a better job of heat re- 
moval because the sleeves are of uniform 
thickness. In contrast, conventional solid en- 
gine blocks have uneven surfaces on the wa- 
ter-jacket side of the cylinder wall. 

Called the Gold Comet®, the 331-cu. in. 

28 nection of new Reo engine shows how the _ &"gine develops 140 hp. at 3,200 r.p.m. The 
sleeves fit in the block. The intake manifold is engine is“square”—that is, the bore and stroke 
cast as a unit with the cylinder head. are equal, both 4%", 


Hood swings up from the bumper line on Reo's 
new trucks to make engine more accessible. En- 
gine has 6 cylinders and overhead valves. 


Hoist Enables One Man to Handle 225-lb. Spare 


Tuus spare-wheel hoist is located under the 
frame of a new 2K-ton military truck that 
Studebaker has submitted to the Government 
for trial. Operated by a removable crank, the 
hoist permits one man to raise the 225-Ib. 
wheel and tire into position for mounting on 
the carrier. 

The new truck has six-wheel drive. An un- 
dergeared front axle, coupled with a free- 
wheeling clutch, automatically controls the 
six-wheel drive on soft or wet ground. All 
axles are double reduction, with a straight- 
line drive from three propeller shafts. 
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Perry Cooling System Filter, left, and the Mota 
Gard, right, remove sludge and other foreign 


matter from cooling systems, preventing over- 
heating that can lead to expensive repair bills, 


Filters Clean Radiator Coolant 


Mucu of the trouble caused by engine 
overheating can be eliminated with one of 
these new filters in the cooling system. The 
Perry Cooling System Filter®, made by Spark- 
O-Liner Corp., Minneapolis, contains a chemi- 
cally activated element that softens and 


Jack Made of Cast Aluminum 


‘Tus transmission jack for 

4 repair shops, made by Accu- 
rate Parts Mfg. Co., Cleve- 
land, is of cast aluminum 
with a threaded steel spin- 
dle. It weighs 7% Ib. and has 

a lifting capacity of 500 Ib. 
The overall lift is 7” from a 
low limit of 13%”, It’s mount- 


ed on rubber-tired wheels. 


cleans the water, Vulcan Mfg. Co., Inc., Win- 
ona, Minn., makes the Mota Gard that re- 
moves sludge, grease, and scale, When Mota 
Gard is filled, a bypass automatically opens— 
signaled by a red ball in the filter—to let the 
water continue to circulate. 


Bumper for Motorcycles 
Manuractunep by 
Harley-Davidson Mo- 
tor Company, of Mil- 
waukee, Wisconsin, a 
chrome-plated steel 
front bumper for mo- 
torcycles combines 
utilitarian value with a 
decorative, stream- 
lined appearance. 


Theftproofing Tests Given Rear Compartments 


Encinens of the Fisher Body Division, 
General Motors Corp., in attempts to make 
the rear compartments of their new models as 
theftproof as is practical, are using a series of 
jacks and gauges in stress tests. In the photo 
at right, the jack on the left pushes down, the 
one in the center is stationary, and the one on 
the right pushes up. Gauges are used to meas- 
ure the amount of deflection of the lid under 
various pressures. 
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Rewiring Job Simplified 


Wuen adding lights or horn relays to the 
wiring system of an old car, a terminal strip 
on the firewall simplifies connections. The 
metal strip shown in the photo below is ¥” 
by ¥”. It’s tapped for connections and mount- 
ed near the steering column on two standoff 
insulators, The lower wire is connected to 
the starter terminal; the upper wire to the 
ammeter. In this hookup, the other wires run 
to the headlights and horn relay. The unused 
screw is for a possible additional connection. 
—John M. Avery, Dexter, N. Y. 


Motoreyele Drive Chains 
Need Exact Adjustment 


Drrve chains on mo- 
torcycles shouldn’t be 
so loose that they slap 
other parts, nor so 
tight as to have nofree /j 
play. There is no bet- 
ter way of inviting a broken chain on the 
road. In adjusting a chain, first turn the wheel 
to find the tight spot (used chains almost al- 
‘ways run tighter at one point on the sprock- 
et). At this setting, adjust to leave about 4” 
up and down movement midway between the 
sprockets, as at left. 

It's a good idea to inspect the chain once 
a week and make any required adjustment or 
repair. A damaged link can be replaced with 
the chain-repair tool seen above. 

Remove the chain occasionally, soak and 
wash it in kerosene, and hang up to allow the 
kerosene to drain off. Then swish it around 
in a pan of light engine oil, or grease heated 
to that consistency, until the lubricant has 
worked into all i parts. Wipe off excess 
oil and allow to drain. 


Tent Carried on Aute Top 


Comrorrasie sleeping accommodations 
with such refinements as air mattresses, 
screened windows, and electric lights are in- 
corporated in this auto-top sleeper. The unit, 
designed by Robert O. Bickel and Homer 
Carley, Jr., of Cedar Rapids, Ia., can be 
opened or collapsed for traveling in a couple 
of minutes. The platform is 1’ deep, 5’ wide, 
10’ long. There's 4’ 10” of headroom in the 
tent. In driving tests, the designers hit 90 
m.p.h. with the sleeper folded and 65 m.p.h. 
with it opened to full height. 


Mechanics 


o u's wheel tilt, 


tators? cars you think of a big-city 
speedway. But circling 
@ conventional race track disappears as you 
see the drivers up-end their little cars like 
By Stewart Rouse wheebarrows and trundle ther out on the 
3 pope track for a race. What you're seeing is the 
<: oilleipaagl aaa regular weekly meet of the “Rushville Micro- 

SOME evening you should happen to midget Racers. 

be flying over the Indiana cor belt, a How did this farm-yard speedway get its 
bright patch of light in the darkness might — start? 
catch your eve. Circling low, you see Last winter a Porutan Science article 
race track, packed into the feed lot by called “Engineering Your Own Midget Car’ 
a farmhouse and its barns. A judging s\ PS, Dec, “48, p. 176) caught the 
stringy of overhead lights, and lines of spec. Lewis Eubank, operetor of the Rushville 


started by 


ew from the writer's plane, showing Davison feed lot converted to “micromit 


ar on grass has spu 


(Ind.) Airport, Following the article close- 
in about six weeks’ 
spare time, Practicing on the airport turf, 
Eubank found that the little speedster would 
corner, skid, and spin like a full-size racing 
car. Others in the airport “hangar gang 
tried it out, and in short order five or six 
more cars were under construction, Law- 
rence Davison, a farmer flyer, volunteered 
to build an eighth-mile track in a feed lot 
on his farm, Surfaced with oiled dirt, the 
track was built with farm machinery and 
measures about 150’ by 295’. Spectators 
watch from their cars outside the fence. 


ly, he put together his ca 


treme smallness of the racers is emph: 


ed when they're seen al 


out and been lapped. A helper is pul 


To give the group necessary unity, 
Rushville Micromidget Racers Club 
formed, officers elected, and car specifica- 
tions established. The club now has 16 
mbers, whose ages range from 22 to 45, 
ey include farmers, salesmen, mechanics, 
and retail-store ow he cars are re 
quired to have a tread (width) of not less 
than 40” nor more than 48”, Engines are 
limited to a piston displacement of 
for L-head 4-cycle power plants; 15 cu. in, 
for overhead-valve 4-cycle engines; 11 cu, 
in. for overhead valves and twin ove 
head éams; and 7K cu. in. for 2-cycle jobs, 


was 


Je conventional ear. 


ocroser 1949 [87 


Smooth engine housing on Harold Stark’s car, 
above, was made by welding together rear left 
and rear right auto fenders along a centerline, 
Rope-starting drum extends through housing. 


I was very. interested? 
ture racers, I persuaded 


Speedway, to come out and photograph the 
micromidgets. After Bill had snapped the 
accompanying pictures, he volunteered to 
try out one of the little cars. Starting out 
cautiously, he was soon broadsiding the 
turns in fine style. Inevitably the hangar 
gang thought it would be fine if I tried one 
out too, and before I could protest effect 

ly, 1 found myself fitted into a micromidget 
and picking up speed fast. Bill kept lapping 
me like a cannonball, throwing up dirt in 
my face. 

At first the track seemed smooth, but as 
we began to roll I found it took everything 
I had at the wheel and throttle to keep the 
roaring little car under control, When I 
finally managed to stay up with Bill, the 
two cars seemed to float along, apparently 


stationary, while the track, fenceposts, and 
onlookers revolved turntable-fashion p 
It became very clear to me handlin 


these cars in competition is far from k 
stuff. Instead, it’s a real test of driving sl 
judgment, and nerve. 

Considering the size of their engines (from 
4 to 7 hp.), the performance of these 200- 
to 300-Ib. cars is astonishingly good. Top 
speeds on a level, windless highway are bet- 
ter than 50 m.p-h. On the tiny track with 
its short straightaways and 180° turns they 
make a full lap every 16 or 18 seconds. This 
figures out under 30 m.p.h., but when you're 
pounding along inches off the dirt, it feels 
like three times that. 

The first step in building a car is locating 
an engine. Burk Jaggers, president of the 


Hewart House. writer of this artic collaborated on 
strated 1g Your Own Midget Car.""-Ed. 
Rouse is 6°4", and probably stil growing. Ed. 


POPULAR SCIENCE 


Id-down straps on Stark car were once 
dog collars. The front grille is framed by an 
oval auto-headlight rim, and the transverse 
front spring came from an old farm-wagon seat, 


club, picked a Harley-Davison 125 2-cycle 
engine to power his racer. Larry Davison 
and Harold Stark, also a farmer, chose Wis- 
consin 4-cycle jobs, model AKN. Most of 
the others used Cushman motor-scooter en- 
gines. For chassis side members, most build- 
ers used the side rails of old beds, common- 
ly 1%” by 2” or 1%” by 14” steel angle. The 
only departures from this were Jaggers’ use 
of 1” by 2” channel steel, and welded air- 
craft tubing in the case of the Davison car. 

For the arches and trusswork needed to 
support the steering column, hood, and seat 
back, preferred materials are %” o.d. steel 
tubing, 4” steel rod, or angle stock, with 
most joints brazed or welded. Rear axles 
are the straight-through type, made of 1” 
or 1%” steel shafting, and running in pillow- 
block bearings on the frame. Usually the 
left wheel is fitted with roller bearings to 
turn free on the shaft and the right or drive 
wheel is splined to the shaft. One car has 
an Austin rear axle, complete with dif- 
ferential. Wheels chosen include 4 by 8 
wheelbarrow wheels, 4 by 8 and 6 by 6 
motor-scooter wheels, and plane wheels 
from Cubs and Aeroncas, 

Front-end suspensions, copied from pro- 
fessional midget race cars, use a steel shaft 
as front axle with steering knuckles at the 
ends. Knuckles are designed to give correct 
wheel camber. Steering arms are connected 
by tie rods adjusted for toe-in. Spring 
shackles on the ends of the axles connect 
them to two-leaf transverse springs, clamped 
Ford-fashion to a frame cross member. 
Castor or lean-back of the axle is sometimes 
provided by a wedge shim between spring 
and frame. Steel radius rods running back 
to the side of the chassis are commonly 
employed. One car is fitted with triangular 


in Eubank ear shows in use 
nt, Cub wheels in back 
1 Cub control stick as 
a master cylinder 


phine control wheel, 
a brake lever, Latter pumps 


steel guards in front of the rear wheels to 
prevent hooking wheels with other ears in 
crowded turns and mixups 
Drum-and-cable _ steerir 
ily used, though Jaggers cut down : 
1 Model-T gear for Since the 
ng columns measure 1” to 1M” in 
diameter, they being 
wrapped with about seven turns of 4” steel 


systems are 


serve as drums, 


tallpipe wes originally s brass bedpost 
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to apply Cub hydraulic brake on rear axle, End 


of the jackshaft can be seen under tail, The 
¢ is from a Cushman motor scooter and has 
been fitted with oversize valves from a Pontiac 


aircraft control cable and anchored with a 
clip on the middle turn, The cable gener 
ally runs through turnbuckles to lugs welded 
on the ends of the tie rod, Steering wheels 
are either cut-down auto wheels or light 
weight control wheels from pla 

Brakes, all hand-lever operated, include 
mechanical brakes taken from scooters, hy- 
draulic brakes from planes, and in one 


The two las wt straddle steer: 
column control the clutch and throttle. The lever 
with knob on top applies a motor-scooter brake 


powers the How 
ard car, which has in ratchet system that 
permits both rear wheels to drive on the straight 
aways but lets the left one tums. 


instance a homemade band brake, Clutches 
of the centrifugal type are used with the 
Cushman and Wisconsin engines; the car 
with a motorcycle engine has a_built- 
clutch and transmission. For most cars a 
primary chain drive to a jackshaft and a 
final chain drive to the axle has proved 
satisfactory, though several cars use a 
selective gearbox. 


Fixing "em on the spot is no trick when you've 
built them. Here Burk Jaggers is using a port- 
able arc welder on the infield grass between 
races. Though practically all cars in the club 


at at here 
‘on No. 6 goes full speed 
driver fights start of a spin. Car No, 5 swings 
wide to pass in clear, No, 6 skidded to safe stop. 


Bodies on these micromidgets are made of 
cut-apart and welded auto fenders and 
hoods. Judicious piecing of fenders makes 
it possible to get the compound curves in- 
volved in the tail and cowl. Leatherette 
upholstery, plastic windshields, and hood 
hold-downs made from dog collars are the 
finishing touches on some cars. Most of 
them sport a fine sprayed paint job 


have had minor or major crackups, no driver 
has been hurt. Wide tread, sturdy construction, 
comparatively low speeds, and driving skill 
help account for this good safety record, 
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Three Antique Benches 


‘OOD salvaged from an old building, 
perhaps a bam, offers ideal material 

for building furniture of this kind. A weath- 
ered appearance makes no difference as 
long as there’s solid wood underneath. 
Planed down and given a natural finish, 
such wood imparts to simple furniture an 
air of antiquity that you'd never get other- 
wise. A few worm holes help this idea along. 
For the bench tops, it’s more convenient 
to have full-width stock, although you can 
of course glue up separate pieces, Don’t let 


ve, ey 


A cobbler’s bench inspired this coffee table. 
Notice the diagonal bracing. ‘The short piece, 
at the near end, butts against the longer one. 


open knotholes or other openings scare you 
away. You can fill these with plugs cut out 
of scrap from the same stock. 

Because of their lowness, two of the 
benches shown are most apt to find use as 
stools or odds-and-ends tables beside chairs, 
indoors or out. The other is high enough to 
win a job as a coffee table. 

The two low benches require no screws— 
just careful fitting and glue. If screws are 
used in the cobbler’s bench, countersink 
them and plug with dowels. END 


sei 
en 


ms a 
to seat two, this sturdy bench 
mm a billet of used lumber. Note 
the plank were filled. 
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Long en 
was made 
that previous holes 


Picture your dream house in three dimensions 
to make best use of the lind you have, A rea 


How to Model 
Your Contour 


il By Harry Walton 
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help in planning, the model can eventually 
be used as an unusual decoration in the hom 


T TAKES practice to read a contour map, 

but everyone can “read” a terrain model 
at a glance. The three-dimensional quality 
of a model makes it vastly superior to a 
sheet of paper for planning home sites, 
driveways, or other improvements on your 
property. Such a model is fun to build, too. 
After it has served its original purpose, it 
makes an unusual display piece. 

You can survey land contours yourself 
with a few simple tools (PS, Sept. 49, page 
180). The contour map resulting becomes 
a blueprint for your model. If the land is 
mainly level, you can model it by building 
up a plywood panel with clay or pla 
But if the ground is hilly, freehand modeling 


aes 

ck carbon paper, black side out, to the 
back of the map with rubber cement. For each 
lift, draw two contour li the outer to 
cut it on, the inner to locate the next lift. 


Bandsaw makes fast work of cutting out the 
lifts. A’ jigsaw would also serve. The n 
shown was built up of %” plywood, 


of lift 


Insid 
is cut out to lighten total” weigh 


Base 


a plywood panel. Here second lift is 
being attached; it is aligned with the second 
contour line on the first lift, Hole is band- 
sawed, the entrance kerf being filled with glue. 


is wasteful and inaccurate. You should 
build on a core shaped to the contour lines 
of your map. 

In drawing the map, you've probably 
picked a convenient scale that will be 
equally suitable for the model. A model of 
a 50’ by 100’ city lot to ¥” scale would be 
18%” by 87%”, a manageable size. If you're 
modeling a half acre, %” to the foot may be 
better. 

Your scale, plus the contour intervals of 
your map, determines the thickness of the 
layers, or lifts, of which the model is built. 
If the intervals are 3° and the scale is 


If base has any warp, clamp the high corners 
down on a true surface. Coat the joining sur- 
faces of lifts with glue and nail the upper one 
down with brads.” Note the hollow’ interior. 


to the foot, then X” fiber board or plywood 
will be suitable lift material. 
When the lifts are assembled, they're a 
mensional rendering of your contour 
. To blend the contour lines, fill in the 
intervals with a modeling medium. Clay 
can be used but makes a heavy model. 
Lighter and equally permanent materials 
include powdered asbestos, sawdust, or wet 
newspaper pulp, mixed with plaster of 
Paris and animal glue or library paste. 
Vinegar slows setting time and so gives 
you a chance to model the stuff. Noth- 
ing beats fingers for apply > 
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Best imitations of big rocks are little rocks. 
Dampen them and set into wet mix, or bed them 
in plain plaster, Formula given soon becomes 
dry and crumbly, so mix small batches often. 


or other material that will give the scale 
effect wanted, When the adhesive coat has 
dried, blow or brush away the excess. 
Rayon flock, which comes in many colors, 
is a versatile surfacing medium. Be careful, 
in applying the adhesive, not to cover rock 
outcroppings, except to represent moss. 


Trees fit into holes drilled through plaster 
into plywood beneath, Shrubs are Norwegian 


cling. Here, last touches are put on rock out- 
cropping that represents, on the model, the 
rocky ledge extending into background. 


Trees and shrubs can be bought from 
model-railroad supply houses. Sponge rub- 
ber, dyed green and torn (not cut) into 
shape with the fingers, makes realistic ones. 


Some types of trees must be built up out 
of wire (PS, May '44, page rayed 
rope cut short represents gr END 


lichen moss, sold for model-railroad scenery. 
House is removable, built to same scale as map. 
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Living-Room Planter Shows Off Spoons 


A roucu of green and a showplace for fine 
silver are combined in this planter, The 
rack shown was built of %” knotty pine. 
Other wood can be used to match your fur- 
niture, 

Lay out the back, using the squares, and 
cut it to shape with a coping saw or on a 
jigsaw. Cut the two spoon holders to size 
and drill the %” holes. After the pieces are 
sawed and drilled, the notches are cut to the 
holes. Attach the spoon racks to the back 


with glue and No. 4 finishing nails, driven 
in from the back and countersunk. 
Assemble the wooden box and glue and 
brad it to the back. The copper liner comes 
next. Cut it to shape and fold up the ends 
and sides, To make straight, sharp bends, 
clamp a piece of scrap wood inside the bot- 
tom. Use another piece of scrap to force the 
tabs up 90°. Clamp the tabs in position and 
flow solder along the joints inside the liner, 
—Whitney K. Towers, Los Angeles. 


Lawn Sprinkler Built of Standard Pipe Fittings 
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Oxxy about $2 worth of parts went into 
the heavy-duty sprinkler pictured at left. 
With six outlet holes in the long bar, it cov- 
ers far more territory than the average 
sprinkler. The caps can be turned to raise 
or lower the end sprays, but the %” holes 
must be located at opposite sides at the two 
ends to effect rotation. To adjust, draw the 
union nut hand-tight and then just loosen 
until the bar turns freely. Lock it with the 
setscrew. Lubricate with cup or pump 
grease—D. C. Van Alystyne, Beverly, N. J. 


Old Scoop Makes Modern Electrified Sconce 


wp an old-fashioned wooden grocer's 
scoop and it’s only the work of an evening 
to convert it to an unusual wall sconce. The 
one pictured here was picked up in a second- 
hand shop. You can make one easily enough 
Use ” stock for bottom and back, 4” stock 
for the sides, and attach a big fle handle 
to carry out the scoop idea. 

The light is a 40-watt Lumiline® lamp 


made by General Electric. It looks like a 
fluorescent tube but it’s an. incandescent 
lamp. One of the fixtures has a canopy 
switch built into it. Screw the fixtures to 
the scoop and drill a 3/16” hole in one comer 
of the scoop for the wire, Split the cord, run- 
ning one wire up the center of the scoop to 
the top fixture. Connect the other wire to 
the lower fixture. 


Sereen Keeps Motor Clean 

Sawpust and chips may cause overheat- 
ing and fouling of shop motors. Two pieces 
of window screening, cut to fit the end bells 
of the motor, will catch much of this waste. 
Cut a center hole for the bearing and smaller 
holes for the acorn nuts. Dip the screen in 
light oil, drain well, and fasten it in place 
with string or fine wire as shown. The oil 
will help the screen catch dust—John Pugh, 
Ilion, N.Y. 


Sealed Headlight for Bikes 


A junior edition of the one-piece, all- 
glass, sealed headlamp used on autos’ now 
is being manufactured by General Electric 
for bicycles. The lamp, mounted on the 
handle bars or front fender, throws a beam 
pattern about 30’ long and 5’ wide. It's 
rated to draw % amp. at 5 volts and has a 
designed life of 100 hours. Either a genera- 
tor'that’s designed for bicycles or a battery 
of the 5-volt hand-lantern type operates it. 
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How to Drill 
Curves in Plastic 


TH graceful curves in the plastic block 
pictured at right were drilled with an or- 
dinary straight taper bit, Plastic memory— 
the characteristic of certain acrylics of 
reverting to original shape on reheating— 
is what changes the straight holes to curves. 

First, cut and polish a block of acryli 
Heat it in an oven and squeeze it hard in 
a vise, C clamp, or laminating press (PS, 
Dec. '48, page 204). The more you flatten 
it, the more pronounced will be the curves. 

After it has cooled, drill the holes. It’s After drilling, put the block back in the 
best to drill the lines you want curved near oven—not in a press—and reheat until it has 
the edges of the block. The nearer the edges returned to its original shape. Do any floral 
they're drilled, the more they'll curve. A — or decorative carving after the block has re- 
pleasing pattern can be formed by drilling sumed its shape. The carving then can be 
near the four corners dyed.—M. J. Moch, Jamaica, N. Y. 


Curyes combine with other internal carving to 
produce unusual effects. The carving may be 
dyed after block has resumed original form. 


After compressing, plastic was allowed to cool. Finished block may need additional sanding 
Holes, actually straight, look curved here due and polishing to clean up surfaces that may 
to optical distortion of bulged edges, have been scratched during work, 
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Midget Engine Has Few Parts 


Desprre its small size, this model oscil- 
lating steam engine puffs along smartly. It 
requires no castings. To make it, you should 
have a lathe and drill press, but you might 
get along without the former by substitut- 
ing an available small wheel or a gear for 
the turned flywheel. 

Precise placement of the valve ports is 
essential, When the cylinder is on dead 
center, its single port must fall exactly be- 
tween the intake and exhaust ports in the 
post—without overlapping either. The valve 
face should be ground in to prevent leak- 
age, and the lower part of the cylinder re- 
lieved slightly to reduce friction. 

For the cylinder, first drill the bore 
15/64”, then use a %” drill. Square the bot- 
tom of the bore by using a X” drill ground 
straight at the end. Use X” cold-rolled steel 
or drill rod for the piston, turning down the 
ing rod and filing the boss. Drill the 
If you have no lathe, it’s entirely 
le to saw and file down the con rod.— 
Alfred Faux and A. Golding, Sault Ste. 
Marie, Ontario. 


Fireplace Form Helps Amateur Masons Do the Job 


Ir you are planning to build an outdoor 


fireplace, here’s a way you can ease the job. 
Price Fireplace Heater & Tank Corp., Buf- 
falo, N. Y., offers a steel form around which 
you can place any kind of exterior—stone, 
brick, or concrete. 

The unit includes a removable steak grill, 
an adjustable grate, and variable draft. For 
winter storage, you can pull the entire as- 
sembly out of the masonry. Called the 
Fyro-Grill®, the unit stands 22” high and 
measures 17” wide and 21%” deep. It sells 
for approximately 


octoser 1949 20) 


Combination bookease is a 
a small apartment, Unit inc 


ig space saver in 
les room for a 


writer and typing paper as well as books. 


Above, hinged support for leaf is screwed on, 


Bookease Includes a Desk Shelf 


Wweitine desk, typewriter stand, paper 
cabinet, and bookcase are all combined 
in this one unit, When the leaf is dropped, 
the cubbyholes for paper and envelopes are 
concealed and the top may be used as a 
radio table, I built this one in two sections 
for lightness in moving, Top, sides, and the 
two top shelves are one unit that fits onto 
the base. ° 

Most of the lumber used was 1” by 12”, 
When dressed, this stock is about %” by 11%”. 
In building the base, you can insert as many 
two-by-fours as you want, depending on the 
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weight the lowest shelf will have to bear. 

The uprights at each end are glued and 
screwed to the base, One upright supports 
the desk top; the other stabilizes the upper 
section of the bookcase. The back boards 
set inside the shelves for additional 
port, Two butt hinges join the leaf to the 
top. Another pair of butts is used to hinge 
the leaf support, which swings out of the 
way around the end when not in use, 

Before the leaf and support are put on, the 
entire unit should be painted or varnished, 
—D. W. Brentlinger, Richmond, Calif. 


43%,———1 
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Pepper Pot and Saltcellar Combined in Plastic 


Tuts neat little Plexiglas® package does 
the work of both a salt and pepper shaker. 
The rabbeted lids are held tightly by a 
removable keeper bent from %” bar stock. 

Bend the sides around a balsa form block 
after heating the plastic in an oven. Wear- 
ing gloves, hold it in shape around the block 
until it cools. Bending causes slight bulges 
at the edges of the bends, File or sand these 
until you have a true surfai 

Pour a little ethylene dichloride into a 
saucer—just enough to cover the bottom— 
and soak the base of the centerpiece in it 
for about a minute. Spot the center on the 
base accurately by using the sides to locate 


Lantern Made from Can 


Even on windy nights the candle in this 
make-shift lantern won't blow out. As shown 
in the sketch at left, 
six nails hold a coffee 
can to the base. Three 
of the nails pass 
through the can. The 
handle is a piece of 
stout wire that’s bent 
to shape. One end fits 
in a hole in the rear of 
| the can and the other 
end is turned under 
to hook below the 
front rim.—W. J. Span- 
gler, San Francisco. 


and square Let the center stand until it 
; Soak the side and bottom edges of 
the sides in the solvent. Do this by repeat 
edly dipping first one surface and then the 
other for about a minute. Set these in place 
and let them dry. 

While the joints drying, rabbet the 
lids. You can do this with a small router bit 
in a drill press, with a hand grinder locked 
solidly in a jig, or by careful fling. Fit the 
lids in place and lay out the holes for the 
keeper. The bottoms of these holes should 
be slightly below the tops of the lids. When 
pressed into place, the keeper will then hold 
the lids.—Frank Pars, Washington, D. C. 


Saw Guard Is Transparent 


Mane of Plexiglas® by the Laminated 
Sheet Products Corp., Boston, this guard 
covers the blade but permits the operator 


to view the work. It’s for circular saws 
from 8” to 20” and comes in two sizes, one 
for stock up to 3” and the other for thicker. 
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Floral Basket 
Lights the Table 


WO 12” rulers, a small wicker basket, 
and a bread pan are the main parts of 
this illuminated flowerbox. Used as a center- 
piece or as an addition to an occasional table, 
the pair of 25-watt showcase bulbs throws a 
subdued light. The basket pictured here cost 
$2, It measures 5%” by 7k” by 12”. A bread 
pan that holds the soil just fits the bottom. 
rst step is to remove all excess parts— 
handles, hinges, and latch. The wiring runs 
up one of the rulers—or a wooden strip the 
same size—through a 9” section of metal cur- 
tain rod, Two small strips cut from a tin can 
clamp the rod to the ruler. Both rulers are 
painted yellow to match the basket. 
Machine screws hold the wooden blocks 
and rulers to the ends, Use washers under 
the heads of the screws on the outside of the 
basket. Otherwise, the heads may slip 
through the wicker when the nuts are tight- 
ened, Intermediate-size receptacles are 


All unused parts such as hinges, clasps, and 
handle were removed by sniping the wicl 
bindings with wire cutters 


Lamp cord was passed through piece of metal 
curtain rod that was then clamped to ruler. 
Two 12” rulers support top of basket. 
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mounted on a wooden crosspiece, Two small 
angle brackets and machine screws through 
the wicker hold the crosspiece in the top. A 
small feed-through switch on the cord com- 
pletes the wiring, Ivy, cactus, or philoden- 
dron will look well in the basket.—Arthur C. 
Miller, Manhattan, N.Y. 


ks of wood are fastened 
to sides of basket with machine screws. Heads 
of screws and washers are on outside of basket. 


Two 25-watt showcase bulbs provide light. 


Sockets are mounted on wooden crosspiece that’s 
held by angle brackets and screws. 


Lazy Susan Spins on Ball Bearing 


TCELY balanced, this Lazy Susan whirls 
at the touch of your finger. Set into its 
base is a high-grade ball bearing I picked up 
in a war-surplus store for 75 cents. Sup- 
posedly, it came from a dismantled range 
finder. However, you can use any kind of 
hearing you happen to have on hand. If 
there's nothing better oiler skate 
wheel will serve adequately 
Wood of three different thicknesses was 


used for the table—1” for the base, %” for 
the lower plate, and %” for the upper 
Chances are you'll have to glue up stock for 


the 13” lower plate. Rounded and smoothed 
on a lathe, this has turned 
on it, as does the 8 The post 
that connects the two plates is turned with 


x” dowel on each end. 


pper plate 


The bearing was taken apart for mount- 
ing, After boring a hole through the wood 
base, I dished out a depression in the top 
face and seated the beai 


screws. The bearing shaft was screwed to 
the bottom of the lower plate. 

Before final assembly, I gave the table a 
triple coat of diluted shellac, followed by 


wax.-Norbert Engels, South Bend, Ind. 


Door-Lock Installation Time 


Cramp to a door, this drill jig is said 
to assure a perfect lock fit and to speed up 
installation. A product of Kwikset Locks, 
Inc., of Anaheim, Calif., it’s designed espe- 
cially for door locks made by this company. 
A spacing screw permits accurate adjust- 
ment on doors ranging from 1%” to 2” thi 
Made chiefly of aluminum, the jig weighs 
Ib. It's priced at about $4. 
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heat Johs 


ey 
Kitchen utensil rack is a section of stair nos- 


ing. Hacksaw the slots in curved edge to take 
utensils, and then nail or screw to wal 


Bracket for wall lamp is bent of 1%" flat deco- 
rative strip, Socket is attached through a %” 
hole at the top of the straight section, 


Pec 


for Metal Molding 


IE metal moldings and strippings sold 

most hardware stores have scores of 
additional uses around the home. Besides 
those shown here, your own needs undoubt- 
edly will suggest others. 

Aside from the zinc linoleum binding 
that’s been around for years, moldings now 
generally available are aluminum alloy or 
stainless steel. The former is a bit less ¢ 
pensive and is easier to work; the latter is 
stronger and can be soldered or brazed. A 
hacksaw, hand drill, and files are all the 
tools you need. 

Make 90° bends in L-shaped molding by 
first filing a V-notch in the flange. Curves 
can be bent freehand but it’s usually best 
to bend them around a solid object of about 
the right radius. In designing complex pro- 
jects, give some advance thought to as: 
bly and what holes need to be drilled, Other- 
you might find yourself in a situation 
where a bend prevenis drilling. The mold- 
ings in sectional views below are aluminum 
alloy, made by R. D, Werner Co., Inc., New 
York’City.—A. C. Miller, Manhattan, N. Y. 


Molding is cut with hacksaw. File also may 
be used. For greatest accuracy in making cuts, 
a simple miter box to guide saw is desirable 


7) | 
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Tie rack is made by bending Stair nosing reversed is a Telescoping book ends are 
flat molding and screwing or shoe rack. Piece of cove sec- made with stair most sliding 
nailing it to a door. tion helps support shoes. in slots in plywood ends. 
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Pep up drinking glasses with Use angle piece as stright- Chest has drawer slides of 
two flat strips bolted to ply- edge on a drawing board. angles while strips of nosing 
wood handles. Countersink the screwheads. are used as drawer pulls. 


f 
- 
Two lengths of angle, bolted Cove sections serve as guide Dress up window sills by cov- 
together and fitted in wooden rails for sliding doors of wood ering with linoleum and edging 
fixtures, make towel rack. or glass on shelves. with stair nosing, 
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Nest of small tables has angles Bracket for wall lamp is bent Top and bottom of picture 
for legs. Nail edging around from length of flat molding frame is cap molding. Flat 
the tops. and screwed to wall. strip joins them in back. 


Tape Shows Windows Are Up. 
If you keep your car windows clean, it may 
be difficult to tell that they are up when 
you're locking the car. Small spots of colored 
tape applied to the inside near the bottom 
will show you at a glance. 


‘appet Adjustment Is Easier. 
It is usually recommended that the tappets 


while the engine is warm and idling. How- 
ever, you've probably found that it's hard to 
keep the screwdriver in position on the 
bouncing adjusting screw. To simplify the 
task, W. M. Dierks, of Chicago, filed a wide 
notch in a screwdriver blade. This keeps the 
blade in the slot while adjustments are made. 
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HOT-AIR JET 


TO DEFROSTER 
HOT-AIR SUPPLY 
Defroster Clears Mirror. In 
sleety weather, Ronald Weller, of Jersey- 
ville, Ill, found that the tear-view mirror on 
his truck frequently became coated with ice. 
To keep the mirror clear, he ran a rubber 
hose from the defroster out to the mirror. 


Block Stops Wheel Sag. If you've 


ever used a bumper jack, you've probably 
noticed that the front of a car must be 
raised quite high before the tire is free. 
This is because the suspension arms allow 
the wheel to sag. You can overcome this by 
thrusting a block of wood between the frame 
and upper wishbone. A block cut from 3” 
by 3” stock will do the job. To position the 
block, fit a steel-rod handle into it. 
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Repairing Sprung Doors. Unless 
they are too badly damaged, doors wi 
sprung hinges can sometimes be 
into working condition by delibe: 
ming them against a piece of wood, 
Jaggers, Rushville, Ind., writes that he has 


Guard Prolongs Point Life. Ir 
S. Nelson, of Chicago, reports that he has 
experienced considerable difficulty with 
burned and pitted breaker points on his “49 
Ford V-8 because vil worked up the distrib- 
utor shi As a solution, he installed a small 
plastic shield between the cam and breaker 
arm, mounting it with a 6-32 serew as seen 
above. The shield helps keep oil from being 
thrown on the points, 
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used the method above, In closing the door, 
always proceed gently and keep testing—or 
you may have the problem of correcting an 
overcorrection, Should the door rub at the 
upper rear comer, place your block of wood 
between jamb and door at the top hinge. 


MRReve 
Rubber Kit Stops Rattles. This 
tool kit, made from an old inner tube by 

keeps 
care 
ried in the car. Cut a piece from the tube 
large enough to suit the tools you want to 
have at hand, Pockets to suit them can be 
sewn with strong cord. Cut a rubber band 
from the same tube to put around the kit 
after it has been rolled up. 
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in the Round 


By Edwin M. Love 


LTHOUGH a lathe ranks as one of the 
most useful pieces of equipment in any 
shop, it isn’t the only means of shaping wood 
in the round. You can often fall back on 
other machines—or even hand tools. Results 
may not always equal turned work, but nine 
times out of ten no one will know the differ- 
ence. 

Obviously, you could use a lathe to ad- 
vantage for projects like those at the top of 
the page, But they can be completed with- 
out turning—a fact that it’s well to remem- 
ber if you have been in the habit of shying 
away from good craft projects simply be- 
cause the plans call for a turned member. 

‘And even though you own a lathe, it will 
pay you to know the alternate procedures. 
Suppose, for instance, you need a 1%” pole 
longer than the maximum length your lathe 
will accept. You can, of course, turn it in 
sections and join them with dowels and glue. 


But if you'd rather have the pole in one. 


piece, get a two-by-four and cut it to length, 
squaring the ends. One edge probably is 
already square, smooth, and comparatively 
straight. Using this as a base for gauging, 
rip a square-sectioned strip that measures 
slightly more than the desired diameter of 
the pole. 

You can now round the strip either by 
hand or machine, For hand work you need 
only a drawknife and a jack plane. 
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Once the stock has been squared, get out 
a compass and draw an octagon on one end. 
See Fig. 1 on page 213. Then gauge cham- 
fers along the edges with a pencil, 

Holding the work in a vise, pare off the 
comers with the drawknife—or any other 
tool that will get the wood down quickly. 
Finally, plane the new sides straight, For 
true roundness be sure that all eight sides 
are equal in width. 

Now grasp the piece with the left hand, 
butt it against the bench stop, and make 
three passes on each arris (the sharp corner) 
with the jack plane, being careful to hold to 
the same angle for all cuts. Turn the stock 
end for end to finish the length, If the faces 
are not equal in width, take off another 
shaving or two from the narrow ones, Then 
plane off the new arrises and trim the re- 
maining corners. 

Again clamp the pole in a vise. Loop a 
half sheet of coarse sandpaper around it, 
grasp the ends with the hands, and pull the 
paper up and down. Shift position con- 
stantly to round the work uniformly. Turn 
the work and repeat on the other side. This 
will reduce the corners in a hurry. Finally, 
sand the piece lengthwise to take off the 
cross scratches. 

Dowels for glue joints are generally pur- 
chased ready-made, but if the size wanted 
is not in stock they can be made in the shop 
by planing as already described. Or you can 
save yourself work by driving octagon- 


With a plane and a few other hand tools, 
can often do jobs that will pass for turned 
work, Principle here is to cut and plane off 
successive arrises, Then finally sand smooth. 


shaped sticks through a hole in a steel plate. 

Almost any old iron will do, but the plate 
will cut better and last longer if made of 
tool steel, Harden the plate after drilling it 
by heating to cherry red and plunging in 
water, Temper by heating until a light 
brown or straw color shows on a brightened 
spot, and requench the piece. For small 
dowels, you can hold the plate in a vise. 
Heavy driving, however, should be done on 
the bench top over a bench-pin hole. 


Shaper and Jointer Round Work 


Shop machines that lend themselves well 
to round work include the jointer and 
shaper. A jointer rig for reducing a square 
strip to octagon form is seen in the photo at 
the top right on this page. It consists of two 
pieces made by mi ipping (45°) a two- 
by-four or two-by-six and notching them to 
bridge the jointer head. 

One piece is placed against the fence, the 
second against the first to form a complete 
V in which the square stick is supported 
without rocking. Lower both tables enough 
to finish a comer in one pass, 

Still using the jointer, you can round 
short, thick work further by pivoting it on 
ls between two blocks. Fig. 2 on page 
213 shows the setup. 

Lower the infeed table below the out- 
feed table equal to the desired depth of cut. 
Mount the work on the pivots so it is paral- 
lel to both tables, although higher above the 
infeed than the other, This is important. 
If the axis of the work inclines to one end, 


V jig cuts s« ck to octagonal section 
with one pass of jointer at each corner. The two 
parts of jig are notched and arch over the jointer 
head. The i 


guides and supports the work 


Dowels are shaped in a hurry by pounding 

octagonal-section stock through hole in a st 

plate. SI edge of the hole acts like 1} 
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plane, stripping off the wood corners. 


A half-round bead cutter mounted on the 
shaper cuts a dowel in two passes—one on one 
side of the work, one opposite, Aligi 

stock as thick 


fence sec 
d diameter. 


tions; use as desi 


you'll wind up with a cone-shaped or ta 
pered piece—a good point to remember in 
case you should ever want to taper a piece 
in the round. In making the cuts, 

peated passes, turning the work a little each 
time until well rounded, Remove from the 
jig for hand sanding. 

‘The shaper setup shown in the photo 
above cuts a dowel in two passes. Mount a 
half-round bead cutter on the spindle and 
align the fences. The stock should be just 
as thick as the diameter of the dowel you 
want, and the lower edge accurately jointed. 

Half the dowel is cut in the first pass. Re- 
verse the piece to put the other face against 
the fence for the second pass. If the depth 
of cut has been nicely gauged, the web 
above and below will be severed and the 
dowel will fall free with little, if any, offset 
or ridge appearing, Since all support is lost 
at the end of the cut, the dowel should be 
made extra long. Because this setup takes 
a little time, you'll probably prefer to cut 
number of dowels and put them by for 
future use. 

A shaper offers one of the best methods 
of producing round molded items such as 
porch-column bases and picture frames. As 
in all freehand shaping, you need a sub- 
stantial guide for the depth collar to bear 
against, In many cases the work itself fur- 
nishes the guide, But when the entire edge 
is to be cut away, make a separate guide and 
tack it to the work. Fig. 3 on the opposite 
page illustrates a safe means of shaping the 
inside of a ring, Scrollsaw the inside only, 
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Diagonal strokes of cabinet file smooth ed 
of disk before final sanding. You can do 
work faster on a lathe or sander, but filing 
will serve in lack of such equipment, 


leaving the outer comers for finger holds. 
When the inside is finished, saw and mold 
the outside. 

By working carefully, you can make per- 
fectly acceptable disks by first cutting them 
out with a compass or keyhole saw, a coping 
saw, or a bandsaw. Smoothing by hand can 
be tedious, but the method shown in the 
photo above will get it done quickly. To 
take off the worst roughness, stroke forward 
and sidewise with a cabinet file. Finish 
smoothing by rocking a sandpaper block 
around the circumference. If the block 
shaped to fit the curve, so much the better. 

If you'd like to try your hand at actu 
turning, you can improvise a lathe quite 
ily, as suggested in Fig. 4 on the facing 
page. Screw two blocks to a length of two- 
by-four and pivot the work on nail centers 
passed through the blocks. Stiffen the as- 
sembly with a tool rest nailed or clamped on. 

If necessary, you can borrow a motor 
from your washing machine to drive the as- 
sembly, Cut a groove near one end of the 
work for the belt or whittle down the end 
and force a pulley over it. The assembly 
must be spiked or clamped firmly to the 
bench or other solid support. 

Another makeshift assembly (Fig, 5) will 
enable you to turn a wheel concentric. The 
illustration shows how you might proceed if 
you wanted to undertake such a turning 
project as a spinning wheel. After being cut 
with a saw, the wheel—and its double belt 
groove and omamental side bead—will 
round to shape if turned by hand. END 


4 NEW TOOLS 


Pocket Rute Does Many Jobs. 
Besides measuring straight lines, this new 
pocket rule gives direct readings when you 
need the circumference or area of a circle. 
For this, it’s placed on the diameter of the 


Tool hes Glass. Shaped like a 
large fountain pen, the Murray Electro- 
Stylus®, at right, can be used to cut stencil 
designs or curve, engrave, and etch other 
Electrically operated, it delivers 
7,2 ng strokes a minute, It’s made 
by Murray Industries, Colorado Springs, 
Colo, and sells for about $10 with four 
. A diamond-tipped point for etching 
ailable for an additional $6. 


Hammer with Your Fist. The 
new hand-operated Heller Nailer? above 
works like a paper stapler and is said to 
enable you to make assemblies four times 
as fast as with an ordinary hammer and 
nails, It drives through wood, composition 
board, and light metal. Heavy-duty staples 
feed automatically, the device holding 100 
or more. Heller Co., Cleveland, makes it. 
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circle as pictured at the left above, A slid- 
ing clip secures the ruler in your pocket 
nd also serves as a stop when the tool is 
used as a depth gauge. It's made by Tech- 
nical Development, Port Washington, N, Y. 


Are Welder for Home She 
small transformer-type arc welder intro- 
duced by Lincoln Electric Co., Cleveland, 
operates from any 115-volt line fused for 30 
amp. It delivers up to 60 amp. and handles 
5/64” electrodes. Weighing 50 Ib., it can 
be carried to any spot where you want to 
weld, solder, or braze. It sells for about 
$45 complete with necessary equipment. 


Machining a 
2-Hp. Engine 
From Castings 


With workshop lathe and drill pre 


yo 
a handy little t« 


JO TOY, th 
N‘. 


Elevation views show clean si ity of engine. Crankease Iu mn is by splash system, 
ocroser 1949 15, 


‘These are the castings provided. The 

three darker ones are cast iron; the others 
are aluminum. In center row, left to right, are 
the piston, end plate, cylinder head, and oil 


only a 9” lathe and drill press. The engine 
was originally designed as a class project by 
W. L. Nasht, instructor at the Glendale 
High School, Glendale, Calif. For $15.50 
fo.b. Glendale, he'll ship anyone all re- 
quired castings, plus piston rings and job- 
sheet prints. Bar stock and blanks for shafts 
and gears cost an additional $3. Prospective 


Gylinder is faced and bored with care, 
Resharpen boring bit and use a light 
aod slow Iood as diameter appronches 3.000". 
Watch out for “bell mouth” or taper in bore. 
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m, In back are the crankcase, cylinder, and 
Fywheel. Con rod is in front. First cuts on the 
iron castings should be fairly heavy to. get 
under the foundry scale as fast as possible, 


builders will have to provide themselves 
with a carburetor (a secondhand motor- 
scooter one will do), distributor points and 
coil, and miscellaneous stock and fittings. 
Building the engine isn’t hard, although a 
beginner at the lathe shouldn't try it. A mill- 
ing attachment is desirable but not indis- 
pensable so long as you have an “arm-strong 


ced and combustion 

ber turned out with casting gripped 
in the 4-jaw chuck. Then head is reversed, faced, 
and valve holes accurately located and drilled. 


} After bottom of the crankease has been en a quarter turn and chucked by 
= faced flat and smooth (surface must later ing boss, the crankcase side is faced, A 
seal in oil), casting is clamped to faceplate as 1” drill is also run through the boss, which is later 
above, and’ bored and faced for the cylinder. opened out to 1 3/16” for crankshaft bearing, 


shaper”—that is, some files. Nasht’s job 
sheets, planned with his students in mind, 
call for cutti 
builders will prefer to fit ready-cut gears 
Accurate machining is important, especially 
on the piston and cylinder, and construction 
shouldn't be done in a hurried or slapdash 
way if you expect best results. END 


gear from blanks; most 


6 The flywheel isa simple turning and drill cs achined onl 
ing job; Here it’ held ide chuckin nas be i for cap serews, cut 

on back. Next it is reversed, ch apart, tapped, and reassembled, The wrist 

fred boss, and bored out to Din Roles mad on dell pres, fs reamed 102" 
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from bar or fat 
wound from ,06 


Shaper Is inder. An 
ordinary shaper and a lathe tool-post 
grinder can be combined for precision sur- 
face grinding. Mount the grinder on the 
shaper as above with a special bolt (Fig. 
1). Work can be secured to the knee, 
clamped in the vise, or held with a mag- 
netic chuck. 

Dress the grinding wheel by clamping 
the dresser in the vise as in the center 
photo, Feed the rotating wheel into the dia- 
mond with the clapper feed and across the 
jamond with the knee feed. Set the dia- 
mond on the wheel centerline (Fig. 2). 

On work, set the shaper to feed as in Fig. 
3. Take light cuts of 0005” to .001” and 
make the last one without an advance. Tie 
down the clapper to prevent skipping. Fol- 


Punch Hits Exact Center. After 
you have laid out two right-angle center- 
lines to locate a hole, this punch enables you 
to start the hole precisely where the lines 
cross. Around its rim are four notches 90° 
apart. When these are lined up visually on 
the four lines, the punch is automatically 
centered. Turn the base from brass and 
ream it so the punch will be an easy sliding 
fit—Joseph Tracy, Manhattan, N.Y. 
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Be sure to wear goggles and use a wheel 
guard.—L. W. Bonnell, San Diego, Calif 
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Auger Bit Used in Drill Press. 
A split bushing made by drilling a short 
length of 4” drill rod lengthw d cutting 
it in half with a hacksaw will enable you 
mount a standard wood auger bit in a drill- 
press collet chuck. The rod should of course 
be drilled the same diameter as the shank 
of the bit. If the drill shank is not quite 
round where it merges into the square taper, 
dress it slightly with a file so it will seat 
firmly in the split bush- 
ing. Be sure to drill a 
pilot hole to keep the 
auger spur from pulling 
into the wood 
's started up, 


Shield Magnifies Work. An inex- 
pensive magnifying glass mounted on a 
lathe as above will serve two purposes—give 
you better vision while doing close work 
and protect you from flying chips. 

It's best to use a wire clip to hold the 
glass. Frequent cleaning is necessary and a 
rim would make this more difficult. An 
L-shaped bracket clamped under the tool- 
post screw supports the assembly. A pivoted 
extension on top permits adjustment. 


Roll Your Own Too. Cigarette pa- 
pers are often useful around the shop. To 
pick up a cut with a milling cutter or tool 
bit, hold a paper between cutter and work 
You'll feel the cutter just as it contacts the 
work. Use as shims to true up work in a 
slightly eccentric three-jaw chuck, and in 
vise jaws to prevent marring. Once you have 
the habit you'll find many other uses. 
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Work Ganged for jing. It’s 
often advantageous to stack work parallel 
to the milling cutter and do the job with one 
r For this, the vise usually is not satis- 
tory, since stock variations and uneven 
clamping may leave some pieces loose, 
The husky clamp illustrated above ove 
comes this difficulty. The dimensions suit 
ise. It's used as shown in 
the photo. While the vise jaws exért pre 
sure in one direction, the clamp works in an- 
other. This two-way clamping prevents 
movement.—J. C. Magee, Schenectady, N.Y. 


COMPOUND 


LOCKING SCREW 


Stopping Lathe Chatter. In small 
Jathes, the pins that lock the compound rest 
on the cross slide may cause chatter if they 
ride on the collar below the inverted cone. 
To check for this, take off the compound, 
clean carefully, coat with a film of oil, re- 


| 
[ CROSS SLIDE 


LOCKING PIN 
GRIND OFF 


store it, and draw up the locking screws. 
If the oil is drawn in instead of being pushed 
out, it’s a sure sign the pins are riding. The 
remedy is simple: grind .010” to .015” from 
the lower edge of each of the pins.—L. L. 
Sevebeck, Westfield, N. J. 
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Acetic acid shortstop helps prevent developer 
stain and doubles life of fixing bath, Prints 


Print Your» 
Pictures 
or a Lifetime 


They'll last practically forever if 
fix, wash, and mount them care! 
Here’s how to do it. 


By Kenneth M. Swezey 
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and then 


can be left temporarily in shortsto 
fixing bath, 


be transferred in batches to the 


OME rainy day half a century from now, 

your grandchildren may start rooting 
around in the attic. Chances are, they'll dig 
out an old album or dusty box of photos, 
among them several you proudly pulled 
from the developer away back in 1949 

The youngsters will grin, perhaps laugh 
aloud, at the strange costumes. But what 
about the photos? Will they be stained and 
faded-like those you've probably seen in 
your own grandpop’s attic? Or will they 
still be bright and crisp? 

It depends on you. With care, you can 
make prints that will last long as the 
paper on which they're printed. But you 
must pay exacting attention to the drab 
jobs of fixing, washing, and mounting. 

When you watch a print in the fixing 
bath, nothing seems to happen. But don’t 
let that fool you. The hypo must dissolve 
all undeveloped silver salts, or they'll even- 
tually cause overall darkening of the print. 
In tum, thorough washing is required to 
carry away the hypo. If any remains, sul- 
phur in it will react with the silver image, 
producing yellowing and fading. 


Rock the fixing tray frequently and manipu- 
Inte prints occasionally 


with, tongs. Make sure 
the solution reaches the surface of each print. 


Todine-sturch test detects hypo remaining on 
prints, Drip water from print into tube, add 
solution, If it loses blue color, hypo remains 


If agitated constantly, a single print 
should fix in about a minute in fresh hypo. 
But under ordinary conditions, it’s best to 
leave prints in the fixer about ten minutes. 

Unfortunately, there’s no easy test to tell 
when hypo has reached the end of its useful 
life. The best you can do is remember that 
the conservative life of typical acid harden- 
ing solutions, such as Kodak F-1 and Ansco 
201, has been determined by experiment. 
Under normal conditions, a gallon should 
fix about 60 eight-by-tens (or their equiva- 
lent) that have been rinsed in plain water, 
or 120 such prints if acid shortstop is used. 
Make this shortstop by adding 1% oz. 28-per- 
cent acetic acid to 32 oz. water. Swish 
prints in it for at least five seconds. 

A rapid flow of water doesn’t greatly 
speed up the washing time of prints. But 
be sure a supply of fresh water constantly 


Was 
compounds from paper. 
must keep fresh water 


= carries away hypo and soluble silver 
The circul system, 
n contact with prints. 


solution, used as described in text, 
This will help 


Ammoni 
removes last trace’ of hypo 


you keep valued prints bright indefinitely. 


circulates around the prints. Wash single- 
weight prints at least 30 minutes, double- 
weight at least an hour. 

One of several chemical tests will tell 
you when a print has been safely washed. 
The iodine-starch test, for instance, detects 
1 part hypo in 2,500 parts of water. A for- 
mula recommended by Defender consists of 
three solutions that are mixed just before us- 
ing. The separate solutions will keep in- 
definitely in  well-stoppered bottles. An 
amber bottle preserves the mixture briefly. 

Make solution A by dissolving % oz. po- 
tassium iodide and 50 grains iodine crystals 
in % oz. water; add water to make 4 oz. 
Make solution. B by dissolving 10 grains 
soluble starch in 4 oz. water; heat to boiling 
and cool. Solution C consists of % oz. con- 
centrated hydrochloric acid diluted with > 


3% oz. water. To make the test solution, 
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add 18 drops of solution A*and an equal 
mount of solution C to % oz. of solution B; 
Id water to make 4 oz. 

Use by letting water drip from a print 
into a tube and adding an equal amount of 
test solution, If the blue test solution loses 
color, hypo remains in the print. 

Even with prolonged washing, a minute 
amount of hypo inevitably clings to a print. 
Ordinarily, you needn't worry about this. 
For valued prints, you can remove this last 
trace with a solution that changes the hypo 
toa compound that washes out more readily. 

Make this by mixing 4 fl. oz. hydrogen 
peroxide and 3% fl. oz. of 3-percent am- 
monium hydroxide (ammonia water) with 
25 oz, water. After washing the prints for 
the usual time, immerse, for six minutes in 
this solution. Wash ten minutes longe 

To make a very delicate check on the 
istence of traces of hypo in your prints, 
process a blank piece of photographie paper 
along with the prints. After washing has 
been completed, cut a strip from this paper 
and immerse it in a L-percent solution of 
‘silver nitrate, (Be careful: this is corrosive 
end poisonous.) After immersion of the strip 
ic. several minutes, compare with the wet 
paper from which it was cut. A yellow- 
brown tint indicates the presence of hypo. 

Even when prints are well fixed and 
washed, hydrogen sulphide in the air may 
cause them to yellow and fade. This can 
largely be prevented by treating the print 
in a solution that coats the silv h gold. 

Make the solution by adding 2% fl. drams 


er nitrate solution gives a very delicate 
eheck on hypo in prints. IMmerwe a piece cut 
from blank photo paper processed and washed 


Dry n e is safest way of mounting 
prints. Most pastes contain a certain amount 
of sulphur, This will cause prints to fade. 


about fl. 02.) of L-percent gold chi 
k solution (made by dissolving conte 
of 15-grain tube in 3% oz. water) to 24 oz 
Dissolve 145 gr either sodium 
potassium thiocyanate in 4 oz. water. 
Add slowly to the first solution while stir- 
ring rapidly 

Immerse the washed print in this solution 
for ten minutes at 68° F., or until a faint 
change in image tone (toward bluish-black) 
takes place. Wash ten minutes. END 


along with prints, If the immersed strip shows 
a yellow-brown tint, as indicated below, the 
prints all should be’ given further washing, 
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Gives Choice of Neg Size. An 
adapter kit offered by Eastman enables the 
owner of a Kodak Tourist® camera to take 
pictures in four negative sizes—8, 12, or 16 
‘on 620 film, or 8 on 828 black and w or 
Kodachrome®, For the latter, the kit in- 
cludes spool adapters as well as a mask. A 
special back meters the film for the different 
neg sizes, and view-finder masks cut down 


the image as necessary. 


Projector Fits inte Bookease. 
In most bookcases, the shelves are too close- 
ly spaced to allow room for a movie pro- 
jector. However, you can cut out a section 
of one shelf and lower it as at right above. 


AND EQUIPMENT | 


Movie “Box Camera.” The new 
8-mm. Cine-Kodak Reliant Camera® was 
especially designed to be as easy to use as 
a box camera, There are no sprockets to 
worry about while loading the roll film, 


and a prefocused.13-mm. £/2.7 Kodak Cine 
Ektanon® Jens requires no adjustment for 
ibject distance. Taking speeds are adjust- 
able from 16 to 48 frames per second, and 
the finder indicates parallax correction. 


Keep Dust Out of Holders. Do 
your negatives look as if they have measles? 
If so, dust in the film holders may be the 
cause, To avoid this, dust the holders occa- 
sionally with a cloth or a soft-bristled brush, 
making sure you get dust out of the thin 
metal film guides. At the same time, wax 
the dark slide and wood portions of the 

. Wax helps keep the slide free of 
C. W. Hamilton, Seattle, Wash. 


A hinged door under the shelf swings up 
and is held by a spring-lock bracket to pro- 
vide a platform for the projector in use. 
Reels and other items are stored behind the 
door.—Donald B. Terrana, Brooklyn, N. Y. 
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Pulley serves as platform 
ventional pan-tilt head. Put the pulley on the 
end of the rod and secure it with setscrew. 


Turn 14”-20 serew into hole drilled and eooed 
in end of rod, letting it project 4”. Rubber 
washers cushion head if it falls accidentally. 


ers" SHAPE WITH 
ALUMINUM HACKSAW AND FILE 


TAP %4"-20 
Offset bracket can be shaped from aluminum 
or other metal if mower casting isn’t available. 
Faucet handle locks rod in desired position. 
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Elevating Head 
Improves Tripod 


RDINARILY you turn to a camera 

store for photo accessories, But this 
elevating tripod head is different, Its parts 
all came from a hardware store. 

‘A search of your home and shop may 
turn up most of them—or at least satisfactory 
substitutes. Besides the items shown at the 
left, you need only a couple of 4-20 ma- 
chine screws. Cut the heads off these. One 
goes in a hole drilled and tapped in the end 
of the elevator rod, and the other in the 
faucet handle. Setscrews secure the one in 
the faucet handle. 

A discarded lawn mower is the source of 
the casting that offsets the elevator rod. It 
originally held one end of the roller, Drill 
and tap the sidewall of the large hole for 
the machine sc that you've fitted into 
the faucet handle. 

If you wish, you can place a pulley and 
tripod screw at both ends of the elevating 
rod as shown below. This allows a wide 
range of camera positions up and down. 
On occasions, the elevator is handy as a light 
stand.—John P. Arnold, Doylestown, Pa, 


Off-the-floor shots are taken with ease. Just 


drop the elevating rod and fit 


n-tilt head 
to a similar mounting on the 


tom end, 


NEWS IN 
ELECTRONICS 


Transformer Matches Lead-in. 
A small transformer made by Workshop As- 
sociates, Newton Highlands, Mass., feeds 
from 72 ohms at one side to 300 ohms at the 
other. With it TV set owners can match 


coaxial cable to 300-ohm input terminals, It 
also can be used in reverse to match 300-ohm 
twin-lead to a 72-ohm input, Mismatching 
between antenna and receiver often accounts 
for weak signals or interference. 


cull 


Spices Joins Recording Tape. 
Editing of magnetically recorded tapes may 
be made easier through the use of the splicer 
shown below. It cuts and rejoins tape ends 
by means of a plastic weld without adding 
to the thickness of the tape. Prestoseal 
Manufacturing Corp., Long Island Cit 
., makes the unit to sell at $65, 
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Converter Receives UHF. Tele- 
vision sets need not be made obsolete when 
new ultra-high frequency channels are 
opened for video broadcasting, A converter 
developed by Stanford Research Institute 
steps down transmissions in the 475 to 890- 
me, spectrum to the lower frequencies that 
present-day sets can receive. The converter 
is connected between the antenna and the 
antenna-input terminals of the receiver. 


Neon Lamp Checks 30 KV. An 
inexpensive voltage checker using a neon 
lamp instead of a meter has now been 
adapted for high-voltage applications by In- 
dustrial Devices, Inc., Edgewater, N. J. It 
will read up to 30,000 volts. 


Earset Eliminates Headband. 
No band or strap is needed to keep the new 
frame slips 


Telex Earset® in place. A plast 
onto either ear to hold the earpi 
tion. The single-cord cone F 
the user greater freedom of movement, Telex 
Inc., Minneapolis, manufactures the device. 
The 5’ cord is removable. 


1, Headphones or even a loudspeaker will of- 
ten replace a crystal microphone, Drawings at 


the left show connection to common radio cir- 
cuits, Above, phone is used to test amplifier. 


Radio Parts from 


Your Scrap Bo. 


Though most components are designed 
for particular jobs, you can make 
many of them double up in a pinch, 


By Frank Tobin 


F YOU'RE a typical radio experimenter, 

you know what it means to be stuck for a 
vital part when the stores are closed. Since 
many amateurs do their work nights and 
holidays, it happens to a lot of people. Next 
time you run into that situation, take a look 
in your spare-parts box. You may not see 
what you're looking for, but perhaps you'll 
find at least a temporary substitute for the 
part you need. 

The first rule for making spare parts work 
for you is to keep them in good order. Sep- 
arate components by type and value, and 
never, never toss in a defective part with- 
out marking it. If you know a condenser is 
shorted or open, throw it away. A transform- 
er with one winding open is worth saving, 
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however, if you tape on a note that tells 
what's wrong with it. 

With a fair sel n of resistors you should 
never be too badly stuck for a particular 
value. Connect smaller ones in series to add 
up to the total you want, or in parallel to 
get a lower value. The same is true of con- 
densers, but in reverse, 

Headphones and loudspeakers are usually 
thought of as reproducers but they will also 
operate as microphones in a pinch. A single 
phone will give fair volume with two stages 
of amplification, as in an AC-DC receiver; 
both phones will do even better. For such 
use, connect it as shown in the upper sketch. 
In some cases it may be necessary to make 
the connection at terminal C of the volume 
control instead of terminal A. If the ampli- 
fier has a microphone-input jack, you'll use 
that, of course. As you can see in the dia- 
gram, no special coupling is needed; the 
condenser and volume control are already 
in the set. 


To use a permanent-magnet speaker as a 
microphone you need a transformer to match 
the voice-coil impedance to that of the am- 
plifier grid. The best bet is to use a regular 
intercom transformer which has a secondary 
winding in the neighborhood of 70,000 
ohms. Lacking this, try an ordinary output 
transformer, selecting the highest primary 
impedance available. Wire them as shown 
in the lower sketch of Fig. 1; black lines rep- 
resent the parts added to those already in 
the set. 

The humble wafer socket has the mak- 
ings of a test-point adapter (Fig. 2). The 
wafer socket must be of the same base type 
as the tube to be checked. Invert the socket, 
push in the tube, and plug both tube and 
test socket into the socket on the chassis. It 
may be necessary to clip the prong sleeves 
on the wafer socket to allow the tube pins 
to extend through. Bend back the solder- 
ing lugs. 

You may find yourself short of test prods 
at a bad time. That's nothing to worry about 
if you have two mechanical pencils around 
the shop. These pencils make good substi 
tutes for prods (Fig. 3). They should have 
plastic barrels, or you may find yourself 
holding a piece of high voltage. Make sure 
that a good contact exists between the metal 
ferrule on top of the pencil and the metal tip. 
Wedge the wire from the meter under the 
eraser cap or solder it on. 


Coil Forms from Spools 


‘An ordinary wooden pencil, by the way, 
will make a fine core for a high-freque: 
choke. Such chokes are widely used in FM 
and TV receivers and in other high-fre- 
quency equipment. Leave the graphite in 
the pencil; it takes the place of a powdered 
metal core. Saw off a 1” piece and wind the 
coil around it. 

Other substitute coil forms can be sal- 
vaged from flashlight batteries or a sewing 
box (Fig, 4). In the former case, slip the 
cardboard sleeve off the cell; in the latter, 
use a wooden spool from which the thread 
has been removed. Finished coils will stay 
neat longer if they are coated with liquid 
coil dope. 

Have you ever thought of employing a 
power transformer as an output transform- 
er? Even a defective unit can be used at 
times. In Fig. 5 a fairly common transform- 
er type is shown in this unconventional ap- 
plication. Using half the high-voltage wind- 
ing between the plate and B plus, and em- 


int adapter, easily made from wafer 
allows you to check voltages at 
instead of turning chassis over 


the tube 


da pair of test prods? Try using me- 
chanical pencils, Be sure they have plastic bar 
rels, for the metal parts may be “hot 


4. Coil forms can be improvised from many 
common objects. Windings must, of course, > 
be figured in relation to diameter of the form: 
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5, A power transformer can be used in place 
of an output transformer. It’s an expensive sub- 


ploying the 5-volt rectifier winding for the 
voice coil gave a surprisingly good match 
between a 35L6 power tube and the speaker. 
For other tubes and speakers you can try a 
number of other combinations, The 6.3- 
volt secondary, for example may be used 
place of the 5-volt one. Also try the ire 
high-voltage side, or half the 6.3-volt wind- 


ing, 

‘A push-pull audio transformer can be 
made from two single-tube transformers if 
they're wired in series as shown in Fig. 6. 
First try connecting one grid and one 
ground lead together at the center tap. This 
may not be the best arrangement, however, 
so experiment with others, 

By juggling the filament windings on an 
old power transformer made for 5-volt and 
2.5-volt tubes, you can obtain 6.25 volts. 
This means you can use the transformer 
a circuit employing modern 6.3-volt tubes. 
Note, however, that you no longer have a 
5-volt tap for the rectifier, so you'll have to 
use a 6X5 or similar 6.3-volt rectifier, heat- 
ing all tubes off one winding. 


Subs for Filter Chokes 


It often happens that a serviceman or ex- 
perimenter is stuck for a filter choke. It may 
occur when you replace a field-coil speaker 
with a permanent-magnet one, for the field 
coil frequently doubles up as a choke. In 
a pinch you'll find a filament transformer is 
a pretty good substitute. Lacking a filament 
transformer, try using the primary winding 
of an output transformer in place of the 
missing choke. Both applications are pic- 
tured in Fig. 8. 

Figure 9 illustrates another possible 
transformer dodge. The photo shows a uni- 
versal output transformer being used to feed 
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stitute, but it will work nicely until yo 
chance to put in the correct replace 


6.3-volt tube heaters. This won't work in 
all cases, but by trying the various taps on 
both primary and secondary you may be able 
to find a combination that steps down 115. 
volts to a value very close to 6.3. Test the 
voltage on an AC meter before risking the 
tubes. The transformer should be rated at 8 
to 10 watts or higher; smaller ones will over- 
heat. The voice-coil winding goes to the 
tube filaments while the primary is con- 
nected to the 115-volt line. 


Selector Switches 


If it’s a low-voltage switch you want, you 
don’t have to hunt very far. A few nickel- 
plated wood or machine screws will do the 
job nicely, as pictured in Fig. 10. The setup 
shown is a test circuit in which a universal 
output transformer is used to feed a number 
of different speakers. Instead of soldering 
and unsoldering a number of connections to 
find the best match, make a selector switch 
by driving the required number of screws 
into a scrap of wood. Place them in an are 
arrangement so that the moving arm—which 
can be a flat brass or plated bracket about 
1%” long—will make contact with each screw 
head. A small wooden knob can be at- 
tached at the end opposite the pivot screw. 

Parts substitution of the kind descrffed 
above may not save you much money, but 
it will save a lot of time and energy. Obvi- 
ously it doesn’t make sense to buy a $3 pow- 
er transformer in order to replace a filament 
transformer that costs half as much. But if 
you happen to have the more expensive unit 
gathering dust, you won't lose anything by 
putting it to work. If this makes it pos- 
sible to finish the building or repair job 
you're doing, it will often put you ahead 
of the game. END 


6. Two single-tube audio transformers a ‘ on transformer make, method of 
neat replacement for a push-pull ry; try different coml 


Old transformers for 2.5 and 5-volt . 
n i r ts with 6, mets, On 


caters, ‘This arta ; ¢ open or shor 


9. Heater voltage can be furnished in many 10 . 
ways; One of the more unusual ones is to use an couple of screws and a flat metal arm do the 
output transformer, Test tap ations. trick. Use soldering lugs for the contacts. 
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ions at better volume on your 
mnpli- 


* Get more sta 
crystal and one-tube receivers by using 
fying phones, They'll work with any set 


1gogouM 970,000, 5 
PHONE 01 MFD~ OHMS 


“228M ‘ae +2250. 
Ty 


q 
\pHone seit) 
48. sormecar cnass 
are soldered directly to the 
Use a small iron and try to solder each 
nage 


pins, 
joint quickly; too much heat may cause da 


ding tube, ted inside 
. Battery and le wires are 
to keep them from snarling, 


All parts, 
the hott! 
taped to; 


Amplifier Fits 
On Headphone 


‘ou'LL listen more comfortably to your 

crystal and one-tube receivers with a 
pair of amplifying headphones. And you'll 
also find them helpful for signal tracing, 
checking phono cartridges, and the like. 

This amplifier, built on’ an ordinary pair 
of 2,000-ohm phones (each phone is 1,000 
ohms) will work with any type of set. The 
whole amplifier, less batteries, fits into a 
metal bottle cap measuring 1%” across by 
only %” deep. This bottle-cap chassis is 
bolted to the back of one phone. Since the 
ap is in effect grounded, you'll les: 
chance of shorts if you line it with cellulose 
tape. Also tape the bolts and spacers, 

Initially the two sides of a pair of head- 
phones are wired in series, with the com- 
mon wire running down to the yoke and 
back up the other side. To connect the am- 
plifier, remove the leads from the phone 
carrying the bottle cap and connect them 
to the points marked X in the diagram. The 
two phone terminals are then wired to pins 
4 and 5 of the tube.—Albert Rowley, Man- 
hattan, N. Y. 


Insulate the bottle-cap chassis with tape. The 
holes in back are for mounting; drill two more 
in the rim to clear battery and phone cables, 


Amplifying headphones complete except for 
the batteries, Use a 1.5-volt flashlight cell and 
1 29K. or 45-volt hearing-aid B battery 
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New Knives from Old Blades 


For collet-type knives, such as the one 
pictured above, you can make yourself a 
supply of new cutters by breaking old razor 
blades. Hold the blade with pliers and snap 
off pieces with needle-nosed pliers, By care- 
ful breaking, you can get a variety of shapes. 
—G. E, Harrington, Manhattan, N. Y. 


Soft Shoe for Final Sanding 
Os rinat sanding jobs, portable belt sand- 
ers tend to leave fine dents in the surface un- 
less the metal shoe is replaced by a woven 
asbestos shoe. The extra thickness of the 
belt at the lap causes the dents. An asbestos 
shoe, sold by the manufacturers of the san- 
ders, absorbs the shock when the extra thick- 
ness strikes. A temporary soft shoe can be 
made from heavy cloth such as furniture 
webbing. Cut it to the length and width of 
the metal shoe it replaces. Either a tem- 
porary or a factory-made soft shoe should be 
used only for finishing work after the rough 
sanding has been done with the metal shoe 
in place.—James B. Leeth, Cullman, Ala. 


Cuts Cireles from %" to 12” 


Tue McKelvey hole and circle cutter han- 
dles metal up to ¥” thick and fiber, wood, 

ic up to 1%”. By adjusting the rake 
, noise and chatter are minimized 
when working on materials of varying hard- 
Flat-tip screws secure the various 
parts, the pilot drill being pressed firmly 
a the Nas of the cutting arm. It takes 
a height of 2%”, The 
andard drill press and 
is priced at about $8 by the Sunset Equip- 
ment Company, of Los Angeles. 


iiecohmeat fits any 


Solder Subs for Tubing 


I xeepen a pair of 
manifolds for a mod- 
el of a World War I 
airplane engine and 
couldn't. get copper 
tubing of the proper 
size. Using wire sol- 
der, I bent it to the 
shape shown here. 
Then it was carefully 
coated with graphite L— 
and copperplated (PS, Dec. °47. 


p. 213). 
‘After filing through the copper at one end, 
I melted out the solder core by heating it in 
a gas flame, Before copperplating, it’s nec- 
essary to coat lead-base metals with graph- 
ite. Otherwise, a soft, spongy coating of 


copper is likely to result. If the tubing you 
want to simulate needn’t be hollow, you can 
carve it of wood and then copperplate it. 
—Freddy Mitchell, Simsboro, La. 
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What’s Your 
ngenuity 
uotient? 


Fan Gets the Bird. Now that winter 
is coming on, I've sublet the window-fan 
cage to the canary, 
in the screen. He likes the new accommo- 
dations so much that I'm wondering what 
will happen when his lease expires next 
spring and he must return to smaller quar- 
ters.-M. H. Bates, Montgomery, Ala. 


Shelling peas for our deep freeze is a 
production-line operation now. We use a 
clothes wringer. The peas are packed in 
ice to make them firm. Then they're fed 
into the rollers blossom ends first. As the 
rollers take hold, the other end of the pod 
is pinched, and the peas come popping out. 
—Ruth R. Smith, Brookline, Mass. 
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Be Kind to the Li 
your wife is short, this rig will enable her 
to reach the clothes line and at the same 
time hang clothes high off the ground. In- 
stall the cross bar so it pivots easily, and 
drill a series of holes in the diagonal brace. 
Mrs, Four-by-Five can then lock the line 
at the desired height with a pin through the 
brace.—Hattie H. Holt, Springfield, Il. 


Oil Right. To keep from running 
out of fuel oil, I tapped a hole in my tank 
7” above the original feed line. Then I put 
in a pipe nipple and ran %” copper tubing 
to the regular feed line beyond the valve. 
With the valve shut off, my furnace gives 
me several days’ warning before I really run 
out of oil—E. LaCross, Iron River, Wash. 


Hove you pulled off a smart one lately? We 
will poy for acceptable contributions show- 
ing ingenious solutions of problems in the 


home, shop, 

matter if it's wacky: 

‘ernment postcards only. Cont 
not be acknowledged or returned. 


the body is done with large goug 
made partly across and partly with gra 


jarting with coarse-grained paper, tool marks 
are worked out. Final sanding is with 3/0 pa- 
per. Strokes follow line of object and are not 
necessarily with the grain, 


Bod; 
finished 


nd- 


mself, 


‘inum 
peg set in a block of stone. Wood is finished 
with two coats of shellae cut 50 percent with 
alcohol. Wax polishing completes the job, 


Cherry Grain Forms Fish Fins 


RemEN6 a5 though viewed underwater, the 
wood grain in this earving is a basic part 
of the design, Note how the grain lines end 
in the spines of the dorsal fin, Clark Battle 
Fitz-Gerald, Kirkwood, Mo., commercial 
artist who carved this perch’ from cherry 
wood, says he sometimes spends as much 
time studying grain structure as he does in 


carving. His favorite woods are walnut, 
cherry, and osage orange, 

He ‘uses the usual woodworking tools— 
saws, chisels, gouges, rasps, and files to do 
his carving. Fitz-Gerald also made the mal- 
let and the handles of the other tools, The 
mallet, of osage orange, is so tough that 
nails can be driven with it. 
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Rollers Spread 
Floor Wax 


Pieces from the scrap box, plus an old 
broom handle, provided the parts of this ap- 
plicator that holds a can of paste wax. 

Dimensions for the rollers are given in the 
drawing. BuiJd the box to conform to them. 
Cut the hole in the top for a loose fit around 
the can, The two larger rollers are covered 
with felt while the smaller one is left bare. 
This free roller acts as a stabilizer, bearing 
most of the weight of the wax and prevent- 
ing the felt-covered rollers from taking up 
too much wax. Loosen the wax from the 


Replacement Saw 


You can duplicate a favorite saw handle 
by cutting a blank from glued-up scraps of 
x” plywood, After gluing four pieces of 
hardwood plywood face to face, trace the 
outline of the new handle from the old one. 
Scrollsaw to the outline (center photo above) 
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LOOSE 
| DOWEL 


can before placing the inverted can in the 
top of the applicator. Leave the can in 
place as a protective covering for the wax. 

I turned the rollers on a lathe, However, 
dowels or lengths cut from a rolling pin will 
do just as well. The wire bracket was bent 
from a heavy wire coat-hanger and the fer- 
rule taken from an old  mop.—Bernard 
Cohen, Toronto, Canada, 


Handles Cut from Plywood 


and then use rotary files chucked in a drill 
press to round the edges. Tilt the table at 
various angles to shape the edges. Smooth 
the work with sandpaper. Use a ripsaw to 
cut a slot for the blade and drill for mount- 
ing screws.—E. M. Love, Palmdale, Calif. 


Table Holds Portable Washer 


AFTER repeated efforts 
to buy a suitable table for 
my portable washing ma- 
chine, I decided to build 
one to my own specifica- 
tions. Here it is. 

‘An octagon shape was 
adopted to save space and 
avoid sharp comers. Legs 
were built up of two 
pieces. This made it un- 
necessary to cut a rabbet 
for the leg frame. An oc- 
tagonal shelf mortised in- 

to the legs provides 
i i ity for the structure. 
Shock mounts under the 
table face eliminate vibra- 

tion and 
the legs reduce the “walking” acti 
of forming &” wood around the top 
to retain the washer, you could use s 
metal.—W. L. Taylor, Washington, D.C. 


(Criss 


Tool Cuts Wallboard Free 


Tus tool makes it easy to remove wall- 
board. It's made by grinding a long bevel on 
one end of a short piece of X” pipe. When 
the tool is set over a nail and hammered, 
the sharp edge cuts through the wallboard, 
freeing it from the nail. The board can 
be nailed back at a different spot—John H. 
Dunnewin, Grand Rapids, Mich. 


s well built 
might be. As a result repairs are often neces- 
sary. The procedures I followed in two such 
jobs may help others. 

First, the fork broke at the point where 

the neck joins the wheel arms. Since the 
neck is just tubing, it soon broke loose again 
when welded. To strengthen it, I pushed a 
length of close-fitting steel rod into the 
tubing. Then I welded inside two %” holes 
drilled in the tubing, around the original 
so underneath, 
a column broke loose from 
s in the lower left photo, 
Tletiind spenat- welding, Inkeale 1 ob 
the head from a carriage bolt of the proper 
diametet and clamped the plate between 
nuts.—A. C, Kubi ‘Millbrae, Calif. 


Slotted Tool Sets Screw Eyes 


Tus handy tool ORILL 
saves time and work | SHUOK 
in driving all kinds of 
screw eyes and hooks 
into wood. Make it by r 
cutting a 5” length at 
from X” steel rod. Slot | 2gew 


the end with a hack- 
saw and widen the’slot by forcing the legs 
apart with a screwdriver. Chuck the solid 
end of the tool in a brace or drill. 
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Hot Rod, 1911 Model. The proto- 
type of this miniature, a Ford Model T 
Torpedo roadster, was a snappy number 


when it bounced over the roads of those 
days. Built by Arthur Salmons, of Hynes, 
Calif., the model has a dummy’ engine. 


No Housing Shortage Here. A 
young Cocker spaniel poses in the doorway 
of a modern doghouse designed and built by 
Reginald Odegaard, of Burbank, Calif. Win- 


dows are heavy, shatterproof glass. The 
stonework consists of small flagstone chips 
laid individually in cement. Redwood sid- 
ving makes up the remainder of the kennel. 
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Builds Lathe to Build Motor. 
M. F. Shea, a retired telephone maintenance 
man of Drexel Hill, Pa., first built a watch- 
maker's lathe and then used it to turn all 
the screws for this three-pole motor. The 
thumbnail-sized midget whizzes on 8 volts. 
Commutator segments are German silver, 
brushes real silver. 


Boat Built from PS Plans. This 
17’ cabin cruiser was built by C. A. Sher- 
wood, a dental technician of Moncton, N. B., 
Canada. Spruce planking was used on the 
hull and marine plywood for the cabin roof. 
A Ghp. inboard engine powers the craft. 
About seven months of spare-time work 
went into building the cruiser. 


se eabeano ABER 
Wr pOhr 16 


Crankshaft 


" Leng. From a 
piece of steel ” 


in diameter, Henry Juerin, 
of Elberon, N. J., tumed this tiny crankshaft. 
It has five main bearings and is designed 
for an eight-in-line engine that Juerin built. 
The ruler shows how small it is. 


powers this mi 3 
Matula, of Boyceville, Wis., built for his 
youngsters. Since the tractor doesn’t have 
any farm work to do, it’s used principally to 
tow the coaster wagons of neighbors’ chil- 
dren. It'll pull four wagons loaded with 


12 kids. 


Engine Displaces .05 eu. in. De- 
signed as power plants for free-flight model 
planes, these little Diesels turn up 11,000 
r.p.m. with a propeller and 20,000 r.p.m. 
if the prop is replaced by a small flywheel. 
Elmer Larsen, of Seattle, Wash., a Boeing 
Airplane Company machinist, builds them 
in his spare time and sells them for $10 
each. They bum a mixture of methanol- 
alcohol and castor oil, the latter furnishing 
the lubrication. A teaspoonful of fuel runs 
the engine about a minute, With the ex 
ception of the glow plug, Larsen makes all 
the parts of the engines in his basement. 


Model AA Gun Fires Blanks. No 
astings were used in this model 75-mm. 
ntiaircraft gun. James Marini, of Brook- 
lyn, N.Y., used a lathe, shaper, and drill 
press to fashion the parts of steel. It fires 
cal. blanks. The barrel measures 13” 
and can be elevated 80°. When fully ele- 
vated, the gun measures 14” high. 
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MAGNET 
UV armpacts 
RON WiRe 


ware 


FLAME SPREADER ON 


a ‘BURNER 


Iron loses magnetism if heated to 740° C., but 
regains it on cooling slightly, Simple magneto 


Magnet Magic 


AGNETIC materials sometimes act in 

unexpected ways, Extreme heat, for 
instance, robs iron of magnetic response, as 
you can see above, Submerge the magnet 
in water to prevent overheating. 

Copper isn’t usually considered magnetic, 
but glance to the right. Here, the spinning 
disk acts as a sort of electric generator. 
Eddy currents set up in it produce a corre- 
sponding magnetic field that drags the mag- 
net around with the disk. 

In setting up the “gun” below, anneal 
the bolt before winding, Join together the 
ends of the coil projectile. AC passing 
through the gun winding sets up a magnetic 
field in the bolt, and this in turn creates a 
field in the projectile, Since like poles face 
each other, the coil is thrown off the bolt. 


con oF 150 TURNS OF 
INSULATED Wine aa 


PAPER GLUED 


CONNECT IN 
Sees Wit 
ELECTRIC IRON 


Magnetic gun “fires’ 


coil projectile 
sion. Coil consists of 75 turns of Ni 


sulated wire. It slips freely over bolt barrel. 
Switch on current and coil flies off as abov 
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| 


@ HEATED WIRE LOSES 175 
\2) MAGNETIC PROPERTIES 
AND SWINGS AWAY 
heat engine above makes use of this. The wire 
swings back and forth as it heats and cools, 


Electric currents set up in copper disk cause 
horseshoe magnet to turn same way as disk. 


b 


Nail is magnetized temporarily even though it 
doesn’t touch magnet. This is called magnet 
zation by induction. Move the nail slowly away 
ss will fall off as it loses magnetism. 


and ta 


ers Won't Wilt 


al group pictured above was cut 
m scraps of Lucite®, The stem 
rod and the leaves are 
stock, Follow the 


rindom ‘ute of 2/16" 


Aut qas used in this stove, including that 
for the oven and pilot light, passes through 
a central valve. This valve is controlled by 


a bellows-type thermostat just below. the 
pilot light. “As long as the pilot light burns, 
the master valve remains open. If the pilot 
is accidentally blown out, or if gas pressure 
temporarily fails, the thermostat shuts off 
gas to all burners. A match is held under 
the thermostat to relight the pilot. The 
inventors are Lewis R. Kinsey and Henry 
F. Klein, both of New York City 


BELLOWS-TYPE 
THERMOSTAT 


Pot 
UGH 


pattern for the flower 
same stock as the | 
it over the top of a 


wes. Then hi 


med in a shallow bowl. Ce: 
—P. E, Hart, Manhattan, 


Rubber Cushions Plane Lift 


Tney'ne called light planes but they can 
ook ta ba heavy When you havevta lke tha 
tail around. This is especially noticeable if 
you have to move the ship any distance, 
the metal lift will cut into your hand. 
added the one on my plane with garden 
After slitting a short piece of hose, 
1 the inside of it with gasket shellac, 
nd glue would do just as well. Then I 
slipped it on the lift and finished the job 
with a couple of wrappings of friction tape. 
—Stewart Rouse, Knightstown, Ind. 


suit Piece 
OF HOSE 


sal iy 
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Concrete Mixer 
Cooks a Meal Too 


Fr mixing concrete to cooking a meal 
isn’t so far fetched when you consider 
what else this versatile machine does. It'll 
also sift fertilizers, soils, or aggregates, and 
spray paint or insecticide. 

The 90-Ib, Whirl Barrow® is a multipur- 
pose unit designed for yard and farm work. 
Slip a screening attachment into the barrel 
and it becomes a sifter. Another attachment 
is a %-hp. motor and a pump, enabling you 
to spray paint or to cover trees and shrubs 
with chemical solutions. Then there's the 
cooking. A grated pan for coals and a spit 
can be fitted in place. A screen rack may 
be laid over the coals to keep food warm 
and meats can be roasted on the spi 

By pressing the U-shaped stirrup with 
your foot, the bowl can be tilted to any of 
five positions. When pressure on the stir- 


eh A ie 
t welded tubing. Large 
sy rolling over soft or rough 


tire permits 
lds Ui cu, ft. of concrete. 


ground. Bowl | 


Now it’s a sprayer. A i-hp, motor drives pump 
that raises insecticide or paint from the tank. 
Metal cover fits snugly over rim of bowl. 


rup is released, a spring-loaded pin loc 
the barrel in position. For stability in roll- 
ing the barrow and for accuracy in pouring, 
the barrel is locked to prevent rotation by 
pressing a lever in the base. Twenty-five 
gallons of liquid or 1% cu. ft. of concrete 
nay be mixed. The mixer is made by Magna 
Engineering Corp., San Francisco. 


Whirl Barrow® also sifts so 
other materials. Circular screen’ first is 
in mixing bowi and handle turned, 


When day's work is done, mixer quickly be- 
comes a charcoal broiler. Spit also may be 
slipped into place and used to roast meats, 


WHAT'S WRON 


Twin-Cylinder, 2-Cycle Engine Drives Bike 


PLEnrr of power on hills plus economical 
operation are two of the features claimed for 
this twin-cylinder bike engine by the makers, 
Jack & Heintz Precision Industries, Inc., of 
Cleveland, Ohio. The unit includes an auto- 
type, multiple dry-disk clutch, twist-grip 
controls, and a large combination fuel tank 
and utility compartment. Deep finning per- 
mits the engine to idle safely without over- 
heating. Center-flow carburetion assures a 
steady flow of fuel even when the engine is 
tilted. A compression release contributes to 
starting ease and rapid deceleration. The 
unit comes complete, ready for installation. 
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Keeping the 
Home Shipshape 


Store bath toys in net bags, the kind citrus 
fruits come in, The bags can be hung 
of the way and the toys will dry quicker 
cause air can circulate around them, 


ing curtains on a stretcher, you 
won't risk pricking your fingers if you use a 
fork to press each section of curtain into place 
on the pins of the frame. 


2AM roruan science 


Needles n 

the needles 
into the case 
needles so tl 


been pressed 
lowers the 


rs that must be held tempo- 
ly Je awaiting transfer to 
a safe-deposit box may be stored in the re- 
frigerator, It affords some fire protection, 


For a sickroom table, cut holes in the top of 
cardboard box and sit bottles of medi. 
them. It'll prevent bottles from being 
ind will keep the table neater. 


Wrapped individually in aluminum foil and 

cooked in a bed of ec their 
juice and remain perfectly clean. Skins are 
ot pierced as on a stick or fork, 


Bent or kinked 


percolator 

htened by insertiny ht-fitting 
ng ball and forcing it through with a dows 
Tap the end of the dowel lightly. 


When moving, 
o 


pack small amounts of staples 
in a separate 


x. In your new location, you'll 


To k 
erstipping to the sill or inside the bottom of 
loo 


dust out of closets, tack felt weath- 


the if tacked to the door, be sure the 
stripping touches the flo 


You can add to the usefulness of table 
floor lamps by mounting an outlet on 
other appliances may, be, con 1 
let may be set in if the ba 


have supplies for the first few meals in the 
small box without unpacking large containers. 
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Alr Lifts Fuel from Tank than the depth the drum will be buried. 
= Other connections are shown in the sketc 


AN UNDERGROUND storage tank, operated Solder a tire valve stem into the filler cap, 
by air, can be made from a seamless, galva- but remove the valve core. A few strokes of 
nized oil drum, Use one of 50- to 200-gal. a tire pump forces liquid out of the tank. To 
capacity, with both openings at one end. prevent rust, coat the tank with asphaltum 
Replace the filler cap with a pipe 6” longer _ paint.—Clinton R. Hull, Costa Mesa, Calif.” 


ES 


. a lot of other odd jobs. The variable-speed 
Scooter Parts } ‘V-belt transmission, shown in the photo at 

Prctunep above is a small garden tractor right, can be shifted while the tractor’s in 
that I built from parts of an old motor motion. The final drive is through a 24-to-1 
scooter and other pieces of scrap metal. It transmission that I bought at a war-surplus 
will pull an 8” plow in heavy soil and does sale—Clyde Clymer, Lincoln, Nebr. 


jake Tractor 


Old Tire Holds Pest Poison 


Potsonep grain may be safely set out in 
old auto tires. Pets and birds can’t get to 
the grain, yet field mice can. Slit the side 

y?,| of the tire that'll be next to the ground so 

? ~“ fl any rain water may drain out. Spread the 
ape! )) grain around inside the casing and raise one 

side with a small rock to give mice an en- 
4) trance.—John Krill, North Lima, Ohio. 


2UG Porutar science 


METAL MOLOING: 
SHEET ASwesTOS 


Cabinet Utilizes Waste Space Under Old Range 


Tue cat won't like it, but here’s a way to 
make better use of the space below one of 
those old stilt-type kitchen ranges. 

Cut off the legs and set the range on a 
neat cabinet like the one above, which was 


Vanity Chair Has Own Drawer 


A THREE-SECTION sliding compartment in 
the vanity chair above provides storage 
space for hose or handkerchiefs. The chair 
and vanity in the background are part of a 
new line of Monogram® furniture offered by 
the Mengel Company, of Louisville, Ky. 
The drawer pulls are designed so that your 
initials, in gold, can be slipped in. 


made of knotty pine on a 2” by 2” frame. 
ere’s plenty of space below for pots and 
while long-handled ute 
in the tall cabinet. Cutlery go 
drawer at top.—Hi Sibley, Nuevo, Calif. 


Trap Keeps Sink Drain Clear 


In use for a year on my house trailer, the 
improvised drain trap above has worked 
like a charm, Two brass hose connectors 
were soldered to holes in the can lid and a 
third in the side. Cleaned regularly by pry- 
ing off the can lid and putting on new cloth 
bags, the trap keeps the drain from clog- 
ging.-F. H. Louden, Bellflower, Calif. 
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Tool Speeds Tappet Setting 


Tus corhbination tool, designed by W. C. 
Herst, a master mechanic of Dubuque, Ia., 
is said to halve the time required to adjust 
auto-engine tappets. As shown in the photo, 
the tool holds the tappet body and the lock 
nut, The lower leg of the tool has a feeler 
gauge held to it by metal straps so the 
gauge may be pushed forward. With one 
wrench holding and with the feeler gauge 
in place, the other wrench is used to adjust 
the tappet. Once set on a tappet, the tool 
will remain there. Engine vibration can’t 
shake it off. In the photo, a dummy tappet 
is being used for demonstration. 


Os 
eps: 


AN op fishing reel, taped to a section of 
broomstick, is a quick retriever for rolling 
wind-up toys. After the toy has run its dis- 
tance, the child can reel it in. If you don’t 
have an old reel, some surplus-property 
stores sell the small, low-priced reels that 
were included in survival kits during the 
war.—Walter B, Weber, Angola, N. Y. 


248 rorutar science 


rass Rod Extends Drill 
Hene’s a kink I use 
to get a drill into spots 
where there's no room 
for the chuck. As an 
example, say a No. 50 
hole has to be drilled 
in a valley about 5” 
deep, as shown in the 
sketch, In one end of a 
6” length of brass rod, 
drill a No. 50 hole 
deep enough to take 
about three-fourths of 
the drill. File a notch 
%” from the end of the 
rod, Put the shank of 
the drill in the hole 
and flow solder in the 
notch until it appears 
at the end of the rod. You can save these ex- 
tensions until you have a set, or you can re- 
move the drills by heating the rod until the 
drill can be pulled out. Fine sandpaper will 
clean bits of solder off the shank of the drill. 
—Herbert Pfister, Bronx, N.Y. 


Tools Bend Small Tubing 


Known as Bob’s Tu-Benders®, these three 
tools handle bending jobs on tubing from %” 
to &” o.d. They're priced from $2.50 to 
$4.50, depending on the type, by the dis- 
tributor, Keiner Machine Products, of Los 
Angeles. According to the company, the 
tools can quickly be slipped on or off tubing 
and there is no chance of kinking. 


Kodaslide Projector, Model 2A—Lumen- 
ized Kodok Ektonon 5-inch #/3.5 Lens. 
Adjustable tilt control. $47.50, 


1000-watt lomp. Superb optical system. 
$181 to $295, depending on lens c 


IT’S KODAK 
FOR BRILLIANT 
COLOR SHOWS 


«+. everything you need for 
miniature-slide projection 


} Projecto Case (for Model 
1A)—For cor 


Changer, lens, Kodaslide Sequence 
Files or Kodaslide File Box . a me 


le Table Viewor—Screen, 
projector, ond slide changer all 


Kodoslide File Box—Protects 140 Proiecton. one 


cardboard slides, 55 gloss slides, 
keeps them organized. $1.15. 


Kodaslide Dissolve Control Outfit—For 
“fade-in-fode-out” effects with Kodaslide 
Projectors, Models 1, 2, 2A. $50. 


jo mee 


oN ars 
Kodak Slide Kit—Glass, masks, and bind> 
Kodaslide Changer—Simplifies changing Kodok Slide RN Cle 
slides. Gives @ smooth show. $17.50. tegen: tor ocean ozo, 
Your Kedak dealer has everything you need for color shows —visit him today. 


EASTMAN KODAK COMPANY, ROCHESTER 4, NEW YORK 
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Ca” 


Device Doubles Pattern Guides 


To pur dressmaker’s marks on two pieces 
of cloth at a time, just slip this new plastic 
device under the second layer. When you 
mark with a pencil through the regular pat- 
tern perforations onto the top layer of cloth. 
the bottom layer is pressed against a coated 

isfer sheet, contained in the device, and 
ked by it. Sewing Products Co., of 
|, Ohio., makes the marker. 


Ruler Simplifies Sewing 


You can mark guide lines on fabric right 
through this new ruler, made of transparent, 
rigid, Vinylite® plastic. It has parallel slits at 
varying intervals, giving different widths for 
cutting bias strips, belts, and buttonholes, 
Manufactured by Sewing Products Co., of 
Cincinnati, O., the ruler is available at de- 
partment and notion stores, and sewing cen- 
ters. It costs $1.00, 


Battery. G 
in 
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hi-level 


Prestolite 2 


Rust-clogged 
radiators 

waste anti-freeze 
-.- Cause trouble 
and expense 


Better Things for Better Living 


Clean out rust with 


Don't put anti-freeze into a rust-clogged radiator. Clean 
out the rust, scale and scum now before winter sets in. 
Just pour a can of DU PONT CLEANSER into your 
radiator, run the engine for 30 minutes or more, then 
drain. That’s all! It cleans thoroughly without reverse 
flushing. It’s safe, sure, and easy to use. 


Keep out rust with 


After cleaning out the radiator, you can keep it free from 
rust all season by pouring in a can of DU PONT ACID 
AND RUST INHIBITOR. It retards rust formation, 
and keeps out acid, too. 


Avoid leaks and loss of anti-freeze 


You can stop leaks quickly and securely—and help to 
prevent radiator leaks in the future—by pouring in 
DU PONT COOLING SYSTEM SEALER. It will not 
clog the radiator or harm hose or metal parts. 
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PLUMB TOOLS 


Do Better 
Jobs With 
Ease and Speed 


Tractor Runs Compressor 
Jusr hitch this portable air compressor 
to the power tuke-off of a tractor or a jeep, 
and you'll get the compressed air you need 
at a working site without bringing in a 
heavy machine requiring its own engine. 
Used to run air-operated equipment, such 
as lifts, hoes, and shovels, or for painting 
and spraying, the easily attached compre 
sor comes in two sizes. It is made by Miller- 
Robinson Co., of Los Ange 


Get @ Plumb Hom- 
mer, You'll feel the 
difference immedi- 
ately, The non-slip han- 
dle fits your hand com- 
fortably, absorbs the 
shocks, Perfect balance 
lets you strike quick, hard 
blows with ease and little 
effort—makes light work of 
your heavy jobs. 

Made of special analysis 
steel, Plumb hammers aretem- 
pered to withstand constant, 
heavy pounding. For pulling 
nails, even headless ones don't 
slip through the spring-tem- 
pered claws. 

You'll discover quickly why 
more people choose Plumb than 
all others combined. 


The red handle with the black head 
— exclusively Plumb, 


Quality Comes First 
PLUMB 
—is First in Quality 


Device Records 
A uetpinc hand for motorcycle test rid- 
ers, this tachograph automatically records 
the speed, time, and distance a vehicle 
| travels. Thus it lets the rider pay more 
attention to the motorcycle’s actual per- 
| formance, Test conditions are continuously 
recorded as wavy red lines on an enclosed 
z chart, An engineer of Harley-Davidson 
HAMMERS - HATCHETS - AXES + FILES Motor Co. used this method of experiment- 
ing with a motorcycle in recent tests. 
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Because of AC's patented CORALOX Insulator; 
AC Spark Plugs perform better than spark 


plugs ever did before. 


They start better... idle better... fire 
better under all conditions. 


They offer more resistance to oxide coating 
They give you a grand slam in spark plug performance. 


That's a big order . . . but it’s true. A set will prove it. 


ac 


PLUG DIVISION © GENERAL MOTORS CORPORATION 


Ed see ris sien 


2K AC's patented processes 
make Coralox the fines! in: 
suletor in spork plug history 
Improved electrical insula 
THAN tion, no matter how high the 
WITH ANY othe Sommpetaters: ition heat eon 
MAKE duction. Maximum resistance 
fo heat shock. Less fouling 

Stronger, longer-lived 


ARE EQUIPPED WITH AC SPARK PLUGS 
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Cutouts Dramatize Records Music Soothes € 


Mempers of the bedtime-story 
out such favorites 
Three Little 
Each dramatization, on connected with an FM set under one of the 


now 
and 
them on record 


durable Vinylited records, i 
nied by colored 
and stage props. Made by 
, they sell for $2. 


an Francis 


mmuters: 


t can Tue circular fixtures on the ceiling of this 
Goldilocks” _ trackless trolley in Cincinnati are radio loud- 
they hear speakers, Eight of them in each trolley are 


accom- seats, The system was installed free by 
outs of the — Transit Radio, Inc., as an extra outlet for reg- 
amily ular programs sold to advertisers, It carries 
no soap operas or singing commerce 
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choose your 


ECONOMY 
YPE LX 
~ PERMANENT 


TYPE 


OIL-PUMPING is a symptom of 
piston ring wear. And by the 
time you notice it, your rings 
will be pretty badly worn. They 
should be replaced immediately. 

Hastings Piston Rings are 
designed especially for replace- 
ment service... So ask for 


Hastings—the replacement ring 
that stops oil-pumping, checks 
cylinder wear and restores per- 
formance. It's the best money 
you can spend on your car. 
HASTINGS MANUFACTURING COMPANY 
WASTINGS, MICHIGAN 


Hastings Ltd, Toronto 


e==“\ HASTINGS 
wk eee 
J STEEL-VENT PISTON RINGS 


ie 


Fansnies neuen TOUGH on oil-pumping— GENTLE on cylinder walls 
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Kester Flux-Core Solder — the 
home and hobbycratt work: 
er’s choice for fast, reliable sol: 
dering ... Kester Metal Mender 
and Ke 
general work 
Solder and Kester Plastic Ri 
jolder for radio and eles 


KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, II 


Newark, New Jersey * Brontford, Coneda 
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Picxinc up stray bits of metal from floors 
and roads or out of liquids and powders i 
simple with this sweeperlike magnetic roller. 
Called the Magnetool®, it has 50 percent 
more pick-up power than previous models. 
The inset shows how particles are removed 
by a wiper ring that pushes them to a non- 
magnetic spot where they fall off. 


Cement Blocks Look Like Stone 


Now you can make concrete building 
blocks that look like natural cut stone. They 
are cast in irregular shapes that fit together. 
Partitioned wall forms are first laid out 
with spaces for doors and windows (lower 
picture). Then concrete is poured in and 
covered with crushed Imistone?. When 
hard, the blocks are cemented together. 


ie. 


Becouse of unique construction, the new 
Ue Sia:ful” Battery holds more than 3 ‘times 
the liquid reserve of ordinary batter 


ai igs é 2 
Wie pattie 
AUTO-LITE 


BATTERY....2¢as warer 
only 3 times a year* 


A revolutionary new development, the Auto- 
Lite “Sta-ful” Battery, protects you against a 
major cause of battery failure... damage to 
plates due to liquid loss. This new “Sta-ful” 
Battery design permits a liquid reservoir with 
s the capacity of ordinary batteries . 
keeps plates fully covered and active months 
longer in normal car use. 


Note how the protective Fil 
the power-prodvcing mater 
lore ‘erdinary. ‘bes 

Sctive moteriol uni’ it fills 


plates shed 
‘sediment well. 


In addition, “Sta-ful” has Fibre-glass mats to 
hold the power-producing material in the 
plates for longer battery life. To get more 
ur battery dollars, replace with an Auto 
-ful”, Money cannot buy a better batte: 


AUTO-LITE BATTERY CORPORATION 
Toledo 1 i 


Sactul BAWTERIES, 


TUNE IN “SUSPENSE” 
BS RADIO NETWORK THURSOAYS 
BS TELEVISION TUESDAYS. 
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New values 


ZEPHYR MODELS 


Portable Electric Tools 


ZEPHYR SERIES 500 
YeINCH ELECTRIC DRILLS 
madly va 285 

Goat Gh) SSS 


Model No. $10. 
Goith Jo 

Full Yinch drill copocity, removable side hondl 

driling, weight complete only 9 pounds. U. L. listed. 


ZEPHYR SERIES 1950 
INCH ELECTRIC DRILLS 


Model Wo, 1950-H. =. 
(with Jocobs Hond-Tite ‘heed 


SPRAYMASTER 
ZEPHYR 
MODEL SM-25 
$24.95 


A complete electric 


sprayer 


See these tools at your dealer, or write direct for full information. 
Dealer inquiries invited. 


BOOKLET—16 pages of de 


(BEF) PORTABLE ELECTRIC TOOLS, Inc. 


326 W. 83rd St,, Chicago 20, Il. 
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Lantern Has One Control 
‘wenE’s only one control handle to adjust 
when lighting the new Ready-Lite® gasoline 
lantern above, The knob combines starting 
air mix, cleaning needle, and gas-line valve 
and is shaped so it can be set at the right 
point by feel in the dark. Thanks to a burner 
plate that deflects heat in a sideways direc- 
tion instead of up, the lantern is cool to 
A combination pump and filler plug 
ides a %-inch fuel opening for the lamp, 


carry 


is actured by American Gas 
Machine Co., of Albert Lea, Minn. 

Sund Time 
Sun time, as shown on the sundial, starts get- 
ting earlier after December In November 


the sundial ¢ than 15 min, ahead of our 
ocks, while in mid-February it is nearly 15 
min, slow. In January the difference between 
sun time and clock time is rapidly changing 


which makes the sun seem to rise earlier. 


CHAMPION V-GLOW PLUGS 


for model engines only 


4 CHAMPION TERMINAL—assures better 
center electrode seal and. provides 


proved dependable in millions of 
Champion Spark Plug 

CHAMPION SILLMENT SEAL—prevents 
excessive compression leakage Be= 
‘tween insulator aod shell. 
CHAMPION “THERM-O-FLEX" CON- 
STRUCTION—longer clement life, 
more dependable performance. 
Follow recommendations of plug types and fuels ap- 
proved by engine manufacturer. 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


FOLLOW 


THE EXPERTS 


use the spark plugs 
‘champions vse 


Listen to the CHAMPION ROLL CALL . - 


DABLE 


PLUGS 


These first crisp days of the football season should remind 
you that hard starting weather is just ahead, and to have 
your Champion dealer check your spark plugs. There's 
nothing like a new set of dependable Champion Spark 
Plugs to revitalize @ sluggish and gas wasting engine. 
Perhaps they'll only need cleaning and adjusting —but if 
you find you need new ones, be sure you get Champion, 
America’s Favorite Spark Plug for over a quarter century. 
CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO. 


Harry Wismer's fast sportscast every Friday night, over the ABC netwosk 
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NEW POWER TOOL AND 
WELDING EQUIPMENT BOOK 


Beautiful rotogravure S2rage book contains 
hundreds of illustrations, descriptions and speci- 
fications of Wards well-known PowrKraft line 
of tools for wood and metal, and motors. Also 
shows the nationally-known Logan Metal Lathes, 
Mall Electric Saws, Burke Milling Machines, 
Burgess Hand Tool Kits, deluxe quality Beaver 
Power Tools, etc. Book features the popular 
Shopsmith, a complete 5-tool-in-1 workshop. All 
tools may ‘be purchased on convenient monthly 
payments at Wards Mail Order Houses, Catalog 
Order Offices or Retail stores. 

Every power tool beginner, advanced hobbyist 
and production shop should have a copy of 
this money-saving catalog. Use coupon for 
your free copy now! 


Merttgomery Wltrd 


Chicago.» Albany * Baltimore* Denver * Ft. Worth 

Kansas City * Oakland * Portland, Ore. * St. Paul 

Mail Coupon to Your Nearest Ward house—NOW. 
MONTGOMERY WARD, Dept. 84PS-10 


Please send me free Power Tool and 
Welding Catalog. 


Name. 


Street Address, 
Route, Box___ 


Post Oifice___State. 


7 


! 
| 
| 

- ———— | 

(Print Plainly) 1 
| 
| 
| 
I 
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Units Increase Box Depth 

You can have either deep or shallow 
boxes for holding factory materials on skids 
with the bottomless, hardwood units above, 
Unit “A,” with flanged metal corners that 
extend beyond both its ends, fits snugly 
over a skid, which serves as the bottom of 
a container. Piling Unit “Bs,” which are 
flanged on one end only, on top of an “A” 
increases a box’s depth. Ironbound Box & 
Lumber Co., of Hillside, N. J., is maker. 


“Mike” Gauges Glass Tubes 
Tue thickness of a glass tube—or any 
curved, closed, transparent material—can be 
measured with Opti-Mike® above. Thick- 
ness is found by placing the surface to be 
measured against a measuring head, Then 
a graduated dial is twisted until a lamp 
image is seen sharply focused through the 
eyepiece. Developed by Instrument De- 
velopment Laboratories, the device meas- 
ures to an accuracy of .001 of an inch, 


AMAZING NEW LOW-PRICED 
ELECTRIC SPRAYER 


<7 sensational 
Low Price 


ae Complete 
Gust Plug Iu and Spray! 
Eoxy, economical point spraying fs now at convenien 

Uncque BURGESS os Your neores lactic outlet, Just plug the sensational 


vibro-tool Burgess Vibro-Sprayer into any 110 volt A.C. socket, 

odds POWER press the trigger and spray. You get a beautiful, smooth 
hand skills! finish on tables, chairs, bookcases, toys, fences, screens, 

eee re floors...almost anything around the home or shop... 


in minutes instead of hours. Refinishes car bodies 
and fenders, too. And Vibro-Sprayer handles enamel, 
on lacquer, varnish, shellac...plus light oils, insecticides. 


Weighs only 213 Ibs. Comes complete with 25 oz. 
Mason-type jar and 8 ft. cord. Fully guaranteed. 
This tvelutionary marking, toot delivers Cita tes Viti Uecdbene 


iike'e pencil on hordest steal; mark sls i 4 
decotete gloss, enprave picsticss tol = i 
ccther, tel waed or tinaleum bles, | gnecnaean== - 1 
MPANY, Ho i H 
BURGESS BATTERY ORE ZURICH, ILLINOIS i 
145 RAND 51 Vibre-Sprever, 
information on 
pote Master Coal Ki wih? ctiochments. I please send me fil information or 


it, Ceo! 


frac pond 
Leather Craft Kit plus 9 attachments, ! 

ard Sos} 

Haring ‘it nciing “Vibro‘Tosl end My Nome— 
H 
H 
H 


[i Moster Craft 


hard tantolum corbide point....$7.50 
ch packed in sturdy, 


RGESS BATTERY COMPANY (ace unten, nuinors 


Street Address _— 
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BUILD Swx TILTING AR 


DADO SAWING WASHERS 


Cut clean, accurate, parallel 
grooves—12 widths, any 
angle. No chatter, burning, 
chewing—or sandi i 
more blade vibration—no 
screws to fuss with—just four 
balanced washers. Simply dial 
| desired width with Micro- 


|) matic adjustment. Can be left 
on blade for straight cuts. 
Available in 5 sizes—14”, 
%", Ve", 1", Ls". A perfect 


gitt for woodworkers. See 
your dealer or write— 


WARREN WASHERS CO. 


Dept. 50 - 70 Medbury - Detroit 2, Mich. AtPaint, Hardware, Dept.,. 
Patent Cereals Co. 
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action 


A IL-OLASS s 
sealed bear 


HEADLAMPS 


1. DIRT AND MOISTURE can’t get into 2. RUGGED FILAMENTS give 12% more 
steal the li mip the General li % 


ala 
sisant fhard glass, precision-made loose. And the ‘reflector stays mir- 
ow maximum light on road. ror-bright for lif Tnmps for seplocemoat, 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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FOR YOUR CAR’S ENGINE 


bricalion 
Seton = 


emeeeeee2" 
‘THE MARVEL INVERSE OILER ASSURES 


LUBRICANT PROTECTION FOREVERYENGINE PART 

‘The upper cylinder area of your car's engine, 

is the hottest, most critical spot in the operating 
motor. Here, ordinary lubricant fold up, causing rapid 
wear of pistons and cylinder walls. You can 

Town thd pesformases up with the MARVEL IN. 

VERSE OILER! Shown above is the operating head 
(without dust cap) ofthis famous, low cost device that 
meters MARVEL MYSTERY OIL to the engine, pre- 
cisely in accordance with the demands of the engine 
under load. When used with MARVEL MYSTERY 
OIL, it’s guaranteed for TWO YEARS! 

MARVEL MYSTERY OIL is nor just an oil but the 
famous Additive that produces a slow idle, faster en- 
gine pick up, easier starting and an even, power pall 

ousands of economy- minded car owners have used 
it enthusiastically for years. Learn what MARVEL can 
do for you to make your car do more and last longer. 


WRITE FOR THE 
racts- NOW! 


ACCURACY! X If you like 
—_ be fine tools 


«+sthen you'll really enjoy the smooth, 


| fast action of the "GREENLEE 22” 
olny 7/1" fi SAYS PUT, AMOS! 


ner Top tech WOLDS a 
READING AUTOMATICALLT «"s bne te Solid. 


Center Auger Bit, And you know it 


| reaches you “factory shorp,” 


‘ures QUICK AND TAS 10" Us 
emned oom Stans rnchond sar for each is Plastic Sealed with a special 


ASTER STREAMLINE HAS EVERYTHING! erviiation’ciniing Ack. yous) hatibwees 


dealer for “GREENLEE 22.” 


> _ 
L GREERE 


SPECIAL OFFER... WOODWORKING 
CALCULATOR. .106. Quick solutions to 
‘countess problems. converting neat 

‘to board teat, mal and tt sees, ee. Send 10¢ to 
(Greenlee Teal Ca, 2130 Columbia Ave, Rocko, I 
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Increase the 


Versa yy of Your Y 
ATLAS Bench Mills 

4 
Weth the _ Y 


MARVIN 
VERTICAL MILL ATTACHMENT 
and ROTARY TABLE 


“HERE IT 1S, PAL ALL SET TO 
30 — ATTACHED ie * 
‘ ‘SPINDLE IN A HURRY. YEAH. AND NO 


eg ySET THE HEAD AT AN 
erat ANGLE - OR PULL IT 
yerapa ‘ ~~ ‘OUT PAST THE TRAVEL 
eer a 3 *\* ) OF THE TASLE, IF 
THE TOOLS, 

YOU CAN USE’ 


= AND WHAT A 


Ne 


* AN THE BEST THING IS 
THE COST YOU JUST CANT 
AFFORD NOT TO HAVE 


eo THIS ATTACHMENT.” 
q x . 


“YOUR BENCH MILL CAN TURN S AN (oe 
OUT MOLDS LIKE THIS, OR \ Sa TESS ee EO ASKS 
FOR THE FULL DOPE — SENO 


PUNCHES, DIE SHOES AND A \ a ‘ 
> \ US THAT COUPON TODAY. 


LOT OF STUFF YOU NEVER 
COULD MAKE BEFORE 

Mary and Vin really do have something to interest you bench mill 
owners. The Marvin V-1200 Vertical Mill Attachment is the most 
valuable addition you can make to your present mill, Simplicity, 
quick job change-overs, ease of attachment, and high performance 
choracteristice give you all the benefits of a new and expensive 
machine tool at extremely low cost — without taking additional 

The 6" tor 

Maula tSeceh Co meee 2. Mail coupon today for literature and prices on the full Marvin 


“YESSIR, WEVE REALLY GOT 


rire te haath of Bench Mill Attachments, including Slotting Attachment and 
nished with index plates and | Rotary Table. 
hand wheel 
end whee as MARVIN V-1200 FOB, 
stticvora rae | vente matatinowmen | 965° pear 
FACTORY Copyrighted 1949 by M. B. ezeredt 
SALES OFFICE * 414 FORD BLDG. 


DETROIT 26, MICHIGAN 


=J 
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4 


2 Pages of GROBAN'S WAR SURPLUS SPECIALS. 


HALE FIRE and IRRIGATION! Be Prepared with 


High Volume an Auxiliary AC 


CENTRIFUGAL PUMP} LIGHT PLANT 


Irrteation, De- Watering, 


WATEROUS PUMP | Sc: 


‘ 
HYDRAULIC CONTROL VALVES 


LOGAN HEAVY DUTY OIL 


NEW GEAR 


INSECTICIDE PUMP 


SHOP by malt SAVE at GROBAN 
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All Merchandise Brand New- Order Today-Satisfaction Guaranteed! 
HYDRAULIC PUMP _& HANNA AIR CYLINDER 


LOGAN 4-Way Foot 0} 


AIR VALVE 


Vickers MF9 Hydraulic 


ag or MOTOR 


MINIATURE HIGH SPEED 


Electric Motor 


ROPER LUBE PUMP rs 
2 
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Ylou/FOREDOM offers 
2 NEW ATTACHMENTS 


You Get Unexcelled UTILITY 
AND VERSATILITY ... 


AT SMALL COST! 


DRILL PRESS ATTACHMI 


B-R-S 
F ATTACHMENT 
T 


in 
Tench erin 
pet re 
TuirLe Uriniry Fok ONLY 33-50 Only TAWA 
And there's still: more— e $498 =f Mule Team Tractor 
FOREDOM’S NEW MODEL 100 este Hie todo without. Bin burn 
FLEXIBLE SHAFT ee Shaft 4 


eee 8 85 


SAVE with a HULL 


AUTOMOBILE 


food. plastics glass, leather. linoleum, ete 


And here's another Amazing 
Foredom Product 

FOREDOM PRESTO-FLEX 
with PENCIL-SIZE handpiece 


Oniehly Converts Motors or Drills $ES 
cite Shaft ra ‘o 


BRAZES 
SOLDERS 


am & CUTS. 
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NOVEL ELECTRICAL GIFTS 
For WORKSHOP and KITCHEN! 


g Send New gla 
* HONE SHARPENER 


pte $10- 50 


= _— oo ke Ve 
Sw ne Lue 


“3 NEW and BETTER Eecerée 
@ SANDER 
ray POLISHER 


| 


$1750 
‘COMPLETE with 
BURTAN MOTOR 


— CAN DO IT BETTER on 


Pat : . “ i = ims be fy ~ 
wd 
HOW TO GET YOUR SYNRO: Fe ts R 
Par Snorin Facts” NCR? QUALITY Evectse PRODUCTS 


SYNCRO CORPORATION, DEPT. M-109, ROCHESTER, MICHIGAN 
World's Largest Makers of Safe Electric Jig Sows 
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Its FALL...Time to Change 
your Oil Filter! 


A refill now cuts repair bills later 


abrasives. Result, top 
engine performance, 
lower repair bills. 


choked-up oil filter 
now! 


costs only $1.38 to 
ss 


If your car is not equipped with an 
oil filter, $6.50 or a bit more* buys the 
best there is, a Purolator Oil Filter. 
See your service man soon. 

Purolator Products, Inc., Newark 2, 
N.J., and Windsor, Canada, 
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© Rochester, New York, with its nation- 
ally known industries ‘and progressive 
business community, is constantly seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 
market at a minimum price,—then write 
for details to Division of Public Rela- 


tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


“ HOLD-E-ZEE 


The Original AUTOMATIC GRIP 


SCREWDRIVERS 


} See these popular, high-quality 
drivers with the exclusive Gripper 
that holds, starts and « 
screws in unhandy places! 


At Leading Dealers E 
UPSON BROS. INC., ROCHESTER 4, N. Y. 


BRAKE SERVICE TRAINING 


Learn Scientific 
Brake Service at 
home in your 
spare time. 


Bhatt 


Internationally known 
manufacturer now offers 
world's only specialized 
extension course in precision brake service. Stort trai 
ly. for complete details. No obligation. 
BARRETT BRAKE SCHOOL 


Division of Barrett Equipment Co. 
2017 Cass Ave. St. Louis 6, Mo. 


THE 


6” JOINTER-PLANER 
4 — 


 Seoled for Lite 
Heory Connru 
ip Capecty 


Atlas engineers stepped far out ahead of the field for you 
in developing. this new 6" jointer-planer, Precision-built, 
ruggedly built—it includes features never before pro- 
vided in a 6" jointer. On all your fine furniture and cab: 
net work it brings you new ease and speed on planing, 
beveling, tongueing. rabbeting, end-joining, and edging. 
Gives you a professional “factory job” on everything you 
undertake. 

In the Atlas, for the frst 
time, you get simultaneous 
blade positioning. The whole 

ses or lowers 


‘That's but one of many fea. 
The onlyJinte- tures to-aave you time and jee 
Ploner with @ prove workmanship. Send 8” TILT/ARBOR SAW 
scale ovat Postcard for latest literature The lifetime saw for big or small 
table widths. ith all the facts projects, Ask your’ Atlas” deal 
Saves time — 
Promotes wore 


eccurate ATLAS PRESS COMPANY 


workmanship 
1055 N. Pitcher St., Kalamazoo, Mich, 


PRECISION 


ATCHED 
i WOODWORKING 


TOOLS 


For 
METALWORKING 
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The Most Versatile Tool A Man Can Own 


DREMEL Zécec MOTO-TOOL 


The “Pocket Size 
Machine Shop’ 


+ 
BIG VALUE! 
sk 


RR 


Portable p mae 
DRILL PRESS AM. | froverooc wines scnncs 
‘ F fio natu MODEL NO. 1 
MOTO-TOOL KIT 
Only $17-5° 


¥ 


re < we wil ¢ 4 . 
4 ee el T = FREE. 
Only $9: - pak: bree aes 


Turn Your Electric Drill 


into a POWERFUL aa with POWF-nAMR TR ° Bat aiy ond ond 


HAMMER Fa DRILL ATTACHMENT ‘ents 
r © Chucks into your 
electric drill ( Ya" 

race 


cal 
ms sive — Fully 
Sid we pw Guaranteed 
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Popular Labor Saver for the 
HOME and SHOP 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e*“ COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


JUST 
GUIDE IT! 
HANDSAW 


For men who harbor a hobby or do their own repair work 
for boys who like to make things”... mo other tool will give 
ns much Pleasure and sat 
for the small amount of money invested 
Coping Saw. Tt works in any. direction 
strokes per minute 
roothiy, work needs no sanding 
‘of tricky scroll designs 
("medium hard wood at's {oot-a-minute speed. 
Touch-of-the-trigger, foolproof action. Saw has 
only two moving parts. never needs oiling 
Operates on AC current, ‘Thousands and thou 
sands of satisfied users. 


delivers 

so easily. there is) no effort 
kes, child's 

saws throurh 


WHERE To BUY IT_Buy Dromel Electric Coping 
Saw from your dealer. If he cannot supply you 
tse the coupon to ofder direct from factory We 
ship postpaid if-you send check or money order 

in full, Or, send’$2 now and pay postman bal- 
‘nce plus postage, on delivery. Momey back If 
hot delighted after 5 days’ tral 

DREMEL MFG. CO. © Dept. $129-K @ Ra 


‘The popular Dremel Electric Sander Is more than a sand 
oll é f° This miracle machine is 
i. Te delivers 14-400 strokes 
ots Into Yishe corners, taken 
ture, workshop 
mm will not burn 
‘a professional 
refrigemntor cabinets 
Teal Yor tied or sore muscles of 
the back, lege or nema, ‘Users testify it is more effective than 
Machines made expressly for this 


LOOK AT THESE DREMEL FEATURES 


Dremet Electric Sander does all the work... you merely guide 
Rit'weighs only 2's ibe it's foolproot (tian only two mov 
Ig parts... never needs olling |. Quick-chango clamps frmly 
hold abrasives and pads. Dremel Sander is. sturdily built to 
Bive long, trouble-free service, Operates on 110-120 Volt, 60 
Evcie AC, ‘Thousands and thousands of satisfied sors prove 


WHERE TO BUY IT—Dremet Electric Sander comes complete 
fsrnet Paper for sanding. 


full. Or, send 2 'now and 
On silvery” Money back i 


postman balance pl 
‘ot delighted alter 5 
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ALLIED’S 
NEW 1950 


SEND FOR THIS 
196-PAGE BOOK 


Get Radio's Leading 


— ii Buying Guide! 
Get everything you need 
- from the world’s largest ra- 


dio supply house—and save 

money on every purchase! 
BUILDERS’ KITS ALLIED's new 196-page 1950 
TELEVISION SETS Buying Guide offers widest 


selections of top quality 
WLFIDELITY SOUND — Squipment—reudy for 


AMATEUR GEAR speedy, dependable ship- 


ment at lowest prices. Have 
THOUSANDS OF PARTS the advantages of expert, 


‘TUBES, TOOLS, TESTERS friendly service, and guaran- 
teed satisfaction on every 

BOOKS R DIAGRAMS = iirchase. To get more for 
Everything for your radio dollar, send today 


for your Pree 1950 ALLIED 
Servicemen, Engineers, Catalog, the preferred Buy- 
Experimenters, Builders, ing Guide to everything in 


Soundmen, Amateurs radio and electronics. 


ALLIED RADIO 


ALLIED RADIO CoRP. 
833 W. Jackson Bivd., Dept. 7-K-9 
Chicago 7, Illinois 


(Rush FREE 196-Page Catalog 


Name 


Addrete sssesessacssvestusesieeree 


City. 
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BUY NOW 


CHRISTICAS 


POWER TOOL COSTS DOWN 75% 


With an EMRICK 5-.in-1 Machine you can work in 
woods metals or plastics, Make frst-class, storm 
Windows, cabinets, scores of furniture items, adorable | 
presents -~ hangic hundreds of home repairs. Fun for 

Entire family. Save money. Operate profitable bus 

ness. An EMRICK includes Lathe, Drill Press, 
Arbor, Grinder, Sander — all in ONE machine, using 
ONE motor. Direct Factory price only $39.98 c 

for on Easy Payments. 10:Day Free Tria MONE’ 
BACK GUARANTEE, Wate for FREE 

and learn about our Big 15-Day Pre-Christmas Sale, 


EMRICK, INC., 1852 Clinton, Kalamazoo, Mich. 
SHIP MODELS FOR EVERYONE 


‘Authentic kits for both novice 
‘and experienced builders 


/ Sfp for Your Convertible Top 
Protects 


aipet snow, rain, Fond dirt, 
Sold. Keeps top fookine f 
Yailored for your conver 
metal el 
rear window 
ly. 312-95 by 


Save $6. Send money t 
lonied” Postage exiru (0 C.O.0.  SUECIEY toga hn. an Year of 
Sour ear; alvo choice of tol’ clear, blac 


EVERGUARD PLASTICS INC, 163 Colgate Ave Buffalo 20, W. Y. 


Eb SALE POINT PLEASANT, W 


Sand Casting —Foring-—Heat Treating—Case Hardening 


BRONZE | FOUNDRY 


a Sees 

Spd Sees ees, Ste 
‘brass, etc, $23.50, $20.50. $42.00 

fete 3 Ba aS 

Seprriric arco Saree Se: castle Wi 

| SSE" Ginsas Gtr SPECIALTIES co, 

| ox eoas" apt Ss Wanens ity, Mo. 


ud 


Value 


FIRST IN rae FIELD 


TWO NEW 
REPEATING 
SHOTGUNS 


Now Savage offers you two new 12 
Rauge repeating shotguns — two new 
“first in the field” ralues. But, you'll 
find more than sensationally low price 
tags on these two new Stevens models. 
They're rugged... well balanced... 


natural pointing... built to give you 
dependable service and top shooting 
satisfaction, 


WRITE FOR FREE CATALOG —S! 
THE COMPLETE LINE OF SAVAGE 
BUILT SHOTGUNS AND RIFLES 
AT YOUR DEALERS. 


SAVAGE ARMS CORPORATION 
Firearms Divis 
Chicopee Falls, Ma 


STEVENS MOI 
Shotgun. 12 


20 Slide Action Repeati 

only. Hummerless . 
solid fr 

|. durable, 


) SAVAGE © 
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Snell down payment starts you 
in a highly profitable 


WELDING BUSINESS/ 


yments 


LET HOBART HELP YOU 
GET STARTED AT ONCE 


MAKE BIG MONEY 
Cash in now on the terrific demond 
jing. Opportunity awaits 


EASY TO START 
‘Average mechanical ability ond @ 
little practice te 


quality welding easy. 
USE EITHER A.C. OR D.C. 


ly used with your own 
saves $$$ and gives you 
Y 1g portable wel 
HOBART WELDING SCHOOL 
Complete or partial courses on 
Sm every phase of welding tought 
by experienced instructor 
low cost. G. I. approved. 
HOBART Brothers Company 
Box P-109, Trey, Ohio 


HOBART 


1& HOBART BROTHERS €0., BOX 


Pleote i 
with 


716 rorutak scieNcE 


NEW RUBBER SUITS 


price $1()-00 POSTAGE 


| 


} 


eh oLAT & 


nd 
fabrie Hine. This 
hoes, 


‘bandon 
eet es, All sults are in perfectly new cofdl- 
ton, Golar “black. 


; DARKROOM VENTILATORS 


13%" = 2 ” 
° on 
H “ 
A " f 
a : 
E x 
a . 
H 
H sree 


VENTILATE YOUR DARKROOM 


$25.00 Vatue—price SJ “5° sot or $4.00 Each 


New government surplus. Air flows through these steel 


Seed two for your darkzoom. Install ‘one In or near the 
felling and one ‘near the Moor. $1.80 for set of two oF 
$4.00 each, 


|, ARMY SURPLUS SALES OF FRESNO 
ri 


; 1820 Tulare Street calif. 


NEW SHERRILL COMPASS. 
$25.00 VALUE PRICE $5-95 Postace 


ARMY TANK COMPASS 


‘These compasses. w 
specifications for modern 
for thelr high degree of 


is truly a fine compass 
nda real value for only $8.95. 


ARMY SURPLUS SPECIALS 


‘Twin beds—hardwood 2 beds, 2 apring Our Price 

Thew mattresses, 2 feather bil ‘si0, 

‘Mattremes, new 23 1b.—size 0°xT4" Our Price 
$5.25 


Blankets, new, 64"x! 


rey oF O. D. Our Price 


Oxfords, black & brown, Military type 


2.9 


waterproof, sheep= 
Ide flood lights, 


fit 


t ie = 


drive ratchet—plated 
Ut drive ratchet plomb—plated. 


‘Send for catalog on home utitity power hand tools, elec- 
rte dria, portedle. elec fete. The beat medium 
iced electric tools for tess. We pay all postage Om owe? 
rand. tools 
eps are Med re day they arrive, 


ARMY SURPLUS SALES poems 


OF FRESNO 
1820 TULARE ST., FRESNO, CALI 


ARMY SURPLUS SALES OF FRESNO 
1820 Tulare Street 
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MASTER HOBBY ARBOR TOOL KIT | 
AT THE SEAWAY PRICE 55 $5 


FOR GIFTS 
ror YOURSELF 


ma don't think It worth what 


‘i 
We vay, send it back, Your Tioney refunded 


BURGESS ELECTRIC 
SPRAYER (complete) 


Just plug in and spray. 24 0: 


eS 


ASSORTED SAWS 


Some slightly off color, but all 
ew and perfect. With 2 man 
Grels worth GOe each. 

Tota} “Value $15.00, 
allthis for only 


is Oa 


P, prepaid, Send check, Money order 


with fist order. 


SAVE"/2... BUILD 
Modern Kitchen ts YOURSELF 


with FASI-! -BILD® Patterns 
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ge. Amazing Pocket Size! 


“BESUET’ bow torch 


CONCENTRATED FLAME! 


JOURS WITHOUT REFUELING 


gives instant flame! §) 98 
intense heat! (1800°F.) 

Weighs Ooty 10 ox. Measures 71", Post 
Completely Automatic PAID 
Here is the amazing and ingenious “Besjet” 
pocket-size Blow Torch that performs. with 
the efficiency of an expensive, Neavy, 
standard-size Blow torch 


OPERATES 11 


Completely 
use, the“ 
Pumping. Uses. d 
dust ie ‘tand it pies 2 con 

f 1800°F. in 10 seconds, 


‘mechanies or hobbyists! 
Unconditionally Guaranteed 
SEND CHECK OR MONEY ORDER NOW! 


WRIGHT’S , 
T TIN SNIPS 


POCKET 
MONITOR 


RADIO! 


plete set ready aly $6.91 
pontoaid. or send iiss Se lance COD, 
Bumacnirre peop’ 


7x50 PRISM BINOCULARS 


PRECISION OPTICS-BRAND NEW 
* 


THE BULL BUFFER 


ty = 
fat wut 


sh, check, 


© $9.95 


fe with S-Inch 
onnet, and 2 


BERTRUM v. ENGINEERING COMPANY 
3121 MAIN ST.__Dealers, write for none of nearest wholesaler KANSAS CITY, MO. 


READ ABOUT THIS 
AMAZING 


fn a ie Stews ELECTRIC 
= fa Rp pesos 
Drills Masonry Drills 

Wire Brushes Bores Wood 


Extracts Broken Studs 


YOU CAN'T STALL AND BURN OUT THE MoTOR— 
even if you stall the spindle completely 


YOU GET NO KICK, NO TWIST ON TOUGHEST JOBS— 
no need for jigs or fixtures 


Complete Metal Kits 


YOU SAVE UP TO 90% ON NUT RUNNING TIME— Svailabie 
pays for itself in 30 days or less 
Madl to: 
The Ingersoll-Rand Impactool runs like any other electric | aensOLL-RAND C0, Dept. ET,11Bratany new Yr 4, X.Y. 


tool until it encounters hard work—then automatically 


converts its power into hundreds of powerful “rotary” | Please send me descriptive literature on your 


impact blows. The Impactool powered with an air motor AMAZING IMPACTOOL. 
onstration. . . . Prices from $110.00. Name. 
pao 
Ingersoll-Rand «777 
etet | see 
451-181) .Coy____ Stee. 
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peedy Power Tool 
Does 1000 Jobs 


HOMEUTIUTY 

5” Electric SANDER-POLISHER . 
$29.95 

(with sonding-polishing attachments) 


No Handier Tool for Your Home-Farm Use! 


Polishing cars and silverware; waxing furniture 
of Jobe with 


YOUR BIG OPPORTUNITY 


Is IN THE 


RICH FARM MARKET 


Nationally known manufacturer of Farm and Home 

Equipment offers oggressive men opportunity to 
share in extensive expansion progra 

Com Pickers, Seed Broadcasters, Wagons 


RICH FARM MARKET right now 
Formers invested ever 20 Million Dollars in GI Farm 
ment last year. 


fF part time. The man with ability 
Supervisor or own a business 


You cap start fui 
produce can become 


rm d& Home Equipment Catalog 
fe increasing it 


FUSE VOURSE AUY 


FORTE eT icaencs Se 


cts of The BLACK Ai DECKER Mfg. Co. 


poe 
fe 6 


Ya" Drills Ya" Drills 


FASTEST PLANER inthe sgORLD 
at this LowPrice...$ 1952 


de at 2 feet per 


6" Sows 


Speed up pr 
J protitat HE 


Mune | 
BELSAW MACHINERY CO Tihs Wort Juss. 
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How to Make Money will 
; Simple Cartoons’ 
ose 


‘Sept. 1910 B 


200. AMPERES 
Continuous oury 


ST ONOW! ous. ou 


D.C. ARC WELDER 4 


ony $97.50 


~—= 


that gives you the 
LOW price! 


LOADING PLATFORM, 


———— 
oe + SELF-COCKING ACTION 


— 
t =) 
a — ane 2 
“BUWS-EYE” BROACH RIFUNG 6 rifing grooves cut of 
teas en nckone Hohe fr pri sare 


HARRINGTON & RICHARD 


«.. the Oy tingle s 


430 Park Avenue, Worcester 2, Mass. 


hot bolt action .22 
se features at this 


WHY PAY UP TO 

$6.45 MORE for a single shot 
.22 with comparable features? 
Why pay several dollars more 
for single shot rifles without 
these features? 

See the H & R “Pioneer” at 
your gun dealer's. Check its 
superior features. Throw it to 
your shoulder and feel that 
easy, natural balance. Prove 
to yourself that the H & R 
“Pioneer” — the lowest priced 
full-size single shot .22 —is 
the best buy in its field! 


Wie todoy for FREE new cotolog with complete 
ercrptions, speci feotions and prices on oll 
WAR ies, revolvers, shotguns. 


SON ARMS CO 


FINE TOOLS 
(bE 


Mokes More 


+ Cleans + Polishes 


SOLD EVERYWHERE 


3-IN-ONE OL 


controls file 
Screws to fuse 


BURR HAND SAW FILER 


< 


Fast, occurote, will file from both sides, Operator 


No sow corrier or adjusting 
‘A money-maker in ony shop. 


write 
TODAY! 
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Modern Cabinet #193 


BUILD MODERN FURNITURE 
AT 2s STORE COST OR LESS! 


‘The Easi-Bild® Pattern Method takes the mystery out 
of making modern, professional looking furniture. 
Tells what materials to buy... when and where to 
use each . .. specifies the right Casco Glue. 


Complete assembly illustrations and step-by-step 
directions make it fun to build your own lovely, 
practical "modern group.” 

How to choose a glue: 
Follow these directions and you'll solve all your gluing 
problems : 


For boats, outdoor furniture, sports equipment 
—joints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The 
first completely durable glue available to 
homecraftsmen, 


For furniture, toys, heavy-duty home repairs—use 
CASCAMITE’ (Urea Resin Glue) where you 
want a light-colored or mold-proof glue line. 
Use CAsCO (Casein Glue) for loose-fitting 
joints. general heavy-duty jobs. Both easily 
mixed in cold water. 


‘Send coupon for furniture patterns to: ‘>. 


{ Casco Pattern Dept. PS-99 

| P.O. Box 215, Pleasantville, N. Y. 

1 Enclosed is ¢ for patterns checked below. 
1 (_ ) Record. Book Cabinet, Pattern No, 192—25¢ 
1 (Multiple Moderns, Pattern No. 191—25¢ 

1 (Modern Cabinet, Pattern No. 193—25¢ 
——— 

{ ‘Address —_____— — 

| City _______ Zone__state_ 


a 


THE BORDEN co. - CHEMICAL DIVISION 


Makers of Casco Gives 
2. POPULAR SCIENCE 


Eager Beaver BENCH SAW 
7p, 


A man-sized = — / 
Ball Bearing Kae 
BenchSaw  (€ 
Guaronteed EF 

0 CA 

Pa CBs 


LOOK AT THESE FEATURES 
1% inch Arbor Pulley 
Full 7 inch Coy 


ae 
& Adjustobte ip Fence 
5. Indexed Mitre Gouge 


SIERRA TOOL CO., INC. ‘Angeles 37 Cotiformia 
ANGLE 
sRINDING AT ALL 
oniune ANGLES 
ove 47x 6° —Vite 15" 129%42—Viee Detachable 
Shipped paspeid cash with oder ar C.D plot 


chorges. WRITE FOR FREE ‘CIRCULAR, 
Ew Fan, Inc, 308 PARSONS ST., KALAMAZOO, MICH, 


SCREWYMIX— BEARINGS 


CIRCULAR SAWS 
LIKE AN EXPERT 


‘swts HOIST & WINCH 
Qrisinaly made, $0 be wre oe te attached wo truck 
ier aes mene me 
nachine shops. garages or warehouses. 
Gavel espera it 
ioral tis He” $9Q).95 
BSE gees te 929) 


GREATEST MOTORCYCLE YET 


It’s the finest performing Harley- 
Davidson of all time! New, flashing 
acceleration that shoots you ahead like 
a rocket; new, increased power that 
whisks you over hills like the wind; effort- 
less steering; positive stopping; road- 
hugging stability; oil cushioned riding 
comfort! You'll thrill to every mo- 
ment in the saddle as you take 

in exciting race meets, hill- 

climbs, gypsy tours and sight- 


seeing trips. There's 
no sport like motor- \~ L = 


cycling, no fun like 
owning a Harley- 
Davidson! And it's 
SO easy on con- 
venient terms. 
See your dealer. 
Mail coupon now. 


YEARS AHEAD! 

© More Power 

© Greater Acceleration 
Remarkable Stability 

© Feather Touch Steering 

Positive Braking 

© Amazing Comfort 


a = a 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wis. 


Send free copy of ENTHUSIAST Magazine filled with motorcycle 
action pictures and stories; also literature on new 1950 models. 


Name. 


Address. 


City. — State 


DEALERS: Valvable franchises available for the full line of Big Twins ond lightweight. Write today! 
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HUNDREDS OF ITEMS AND IDEAS 


FOR 
THE 


WOODWORKER 


A board or carloud—Top grade kiln dried Mahogany— 
Walnut-Wh. “Hd, Maple--Cherry—Poplar—Aromatic Red 
Red, White and English Brown Oak—Sapeli— 


ei 
‘Andiroba~-Balsn wood 


HARD TO FIND LUMBER 
BIG NEW NO. 16 


Greatest Selection of Fine 
Domestic and Imported Woods 
Catalog shows in natural color 32 


,Iabor-saving 
miuchinery” and a. section’ for begin= 
instruction, 


‘OVER 100 NEW ITEMS 


MAIL COUPON TODAY {or 


Refunded on 
first order. 


Only 15¢ 


Lenelone 18¢; to be refunited on my frst ord 


= = 
9x3 Model C, 6-speed Bench Lathe = 
with 1/4 h.p. motor—f.0.b. factory 318735 


Compare South Bend with any lathe regardless of 
price. Compare its accuracy, sturdy construction 
and fine workm: . South Bend features that 
pay-off in better work; greater utility and long, 
dependable service. Then you'll agree that you 
get more for your money in a South Bend Lathe. 


SOUTH BEND LATHE WORKS 
Building Better Tools Since 1906 
456 E. MADISON ST., SOUTH BEND 22, INDIANA 
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WREN 


IP 


on 


| VISE-GR 
| 


‘WORLD'S MOST VERSATILE HAND TOOL! 
Does jot no other tool can do, Doubiever action LOCKS 


‘unbelievable ease 
re. Super Wire:Ci 
easier opening. Fine 


11 not at your dealers, order direct 
Postavye pant if price accompanies order. 


PETERSEN MFG. CO, Dept. E-10 DeWitt, Nebr. 


Always Mention Popular Science 
when writing 


Start a NEW 
Or Add to 
Repair Business 
Sharpen Dull Pipe Wrenches 
Pipe Taps & Dies 
“Gum” Circular Saws 


Pat. applied tor Write fer Informal 


J. C. MOORE INDUSTRIES "yReconia Fa" 


| ELECTRIC SHEAR SHARPENER 
p—— Diver 65,000 Sold—it Must Be Good! 


= 


Meter driven 


reve SIMSLIAM,MARVY COMPANY, Dept. 


JIG & SABER SAW 
with TILTING TABLE 


able, work not confined to 


‘grad. scale, All- 


ee 513.95 


| wo-e-eze TooLs: 


WAR SURPLUS and OTHER ITEMS 


CLUTCH ‘er,moter scneters- motor bikes: | RUBBER WHEELS AC ARMY 
36. : 2) MIGHT PLANTS, 


SiriRE settee srtiaBteseenieg 
4 WHEEL ARMY BOMB TRAILER y auity mavor © L5 


ALL ITEMS GUARANTEED ( 
AS REPRESENTED 438 W. JUNEAU AVE 


MILWAUKEE 3, WISCONSIN 


INGS HARD ry r 

actin rng LEAK 

pb Save 
$3.95 * J 
i fp) Fuel Costs 


Seal up every he: 

crack, opened 
other leak in your furnace, 
iler, tank, radiators and piping tight 
—as professional repair men do—with 


, . Smooth-On No. 1 Iron Cement. Do it 
0 er yourself —no winter's fuel 

bi You appl; e putty, it 

HOW oris tre nes he “tne” manDrcHEsT & + hardens like metal, and stays tight, be- 
st en. ic pl tal py cause it expands slightly as it sets. Buy 
sing, Sl edt, le Smooth-On No. I in 134-oz.. 7-oz. or I-lb. 


‘enact we Krabrd drveare Masse ship prep size at your hardwa if they haven't 
(ire, yop. Send check or mney ere Wo COD” pst 
Ohio wert old 38 slr fx hak soe gua diane 


‘Stel Cabinet a doe. 8" igh. 
‘G conparmennisatunum 
Model 16h HANDICHEST com 


Model 16K HANDICHEST. same sae on sbove. wi 
any Keaitoard drawers, ms! pal wi comple BOS 


Steere etn 
sector eee 

|: ones en 

Moet 595 


micemtat sense 
ED erm Soises 

‘Model 64K HANDICHEST, same dimensions as 644. bd 

sturdy Kraf-board drawer metal pull tain complete 9.95. 


TIBBITS MFG. CO., De} 


4.95 


= 


se 
‘OF, Alliance, O. THE IRON CEMENT OF 1000 uses MALY 
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“SAVE IT AND COLLECTORS MINIATURES 


n> | 2 “OLD-TIMERS” 


NEW! PRE-FAB KITS 


re 
FIXES 


FURNITURE, DISHES, TOYS 
BOOKS AND GLASSWARE 


It’s transparent, waterproof, 
flexible and dur: 
Get a tube 
today. 


SEND FOR FREE FOLDER 


MULTI PURPOSE 
POWER TOOL 


Magna Engineering Corporation 
465 Colifornia St, Son Francisco 4 


JAMMED PACKED WITH BARGAINS 
On shop and machinery equipment, hobby 
‘supplies, aircraft parts, ete 


CATALOG 


Every man’s a handy man with 


SKIL Home Shop Tools 


N 
1D 10¢ 


6 in. SKIL Home Shop 
Sander-Polisher 


es | 2ein.. St ame Sop Belt Sander 


‘YOU TOO CAN BUILD 
ig NO-15 RADIOS & 


Takes the work out of sanding' 
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Now~=a genuine Delta’ Homecraft 
Tilting-Arbor Saw for only ‘64%! 


(without sidetoble extensions, sow gvord and splitter, or motor) 


New 8” bench model Put It In Your Shop 
Only $6.50 down Your Delta Homecraft dealer can 
A genuine Delta Homecraft tool at show you this new bench-model Delta 
h an amazingly low price! One of the Homecraft 8” Tilting-Arbor Saw. See 
< “4 most versatile tools a hobbyist can 2 demonstration at your dealer's today! 
own — for woodworking fun and _ If you don't know who your Del 
healthful relaxation . . . for saving Homecraft dealer is, send coupon 
money on repairs around the house! low to us. We'll send you your dei 
er’s name and address — and also a 
A Real Value free book, “How to Start Your Home 
You'd expect to pay much more for Workshop.” 
this new Delta Homecraft bench powne 1OOL DIVISION 


Free Book net erste: @Rockwell 


1. All working surfaces are cast 
irom, for maximum rigidity. 

2. Its saw arbor runs on lubricated- 
for-life ball bearings. 


Company 


Page after page of ideas, 


tips, and pictures to help 3. It performs all operations com- 
you in planning and get- monly done by larger, more ex- 
ting started. Tells about pensive machines of its type. 

shop location. lighting, 4. Je cross-cuts and rips stock up to 


‘copy, send coupon at right. 214" thick; it miters and bevels. 
5. Accessories are available for all 

dado and moulding operations. 
From start to finish, 
you can be proud to own 


Name.. 


'sa machine } Address. 


cu 
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LOWEST PRICES IN 
ON GUARANTEED JEE) 


WATER PUMPS 
‘ea9002-cPwas01 


RADIATOR 
ASSEMBLY 


a HE 


et 


Available Only Through Snap - on’s 
Direct-To-User Tool Service 
WRITE FOR INFORMATION 
SNAP-ON TOOLS CORP, + Kenosha, Wisconsin 


HIGH POWER TELESCOPE 


60 POWER-ALUMINUM TUBES-OPENS TO 33” 
er Evepince Adjustoble 


S 
Weesareise 
= —— 
=; 


co. 
PLYWOOD BOAT KITS 


mm. Teady-eut its 

der oa all models ae 
TAFT MARINE WOODCRAFT 

Dept. “R." 636 39th Ave. N.E. Minneapolis 24, Minn. 
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NOW! voor serden ese 
RICH SUDS 


ups ‘O-MATIC also sprays fertil 


TRU:VALU SALES co. 


You Can Be a Local ff A New Principle 
<OLORe RETOR 


in Radius Gages 


.Providing 5 Applications for Each Radius 


Taking radius of 
Siso checking 
Sides for 90° ane 
tangent to circle. 


Checking work 
on giass; checks 


convex parts with 
Unusual projec: 


mn 


( 


LOOK! It's New! 


For use on con: 
ccave cutter ("4 or 
fess of circle 


perior design and 
features which dis- 


tinguish over a thou- f 
d other Lufk h 
a NX 


Checking one- 
fait of” lreum 
ference 


me stomps) 
to cover handling ond mailing. 


Guy [UF KM © 


koos Precision Tools + Topes » Rules + FROM YOUR DEALER 
Stat 4d So eit Les Angeles 12 Poet 210 | The Lufkin Rele w, Michigan 
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ELECTRIC GRINDER OUTFIT 
THE MASTER KIT 


‘a all band grinders 
eeitrt 


8 IN. BUFFING WHEELS 
5 Wheels for 


SURPRISE VALUE 


\. 100 Pieces $4 00 
: 


18 ROTARY 


Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


‘America's most populer line of moderctely- 
priced screw drivers! Wide range of size. 


Eile 


IMMERMAN a SONS, 113-6 €.13t% 
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How To Get THE Most out 
oF YouR HOME WorKSHOP 


Let Expert Craftsmen 
Show You How to 


GET RESULTS 
WITH YOUR TOOLS! 


OULD YOU like to 

DOUBLE the fun and 
profit you get out of your 
Home Workshop? Here's a 
brand-new book that s/ows you horo—tells you 
tested ways to squeeze every last bit of enjoy- 
ment and money-saving use out of every piece of 
equipment in your shop, whether it is just ham- 
mer and saw or the most elaborate power outfit, 


Hundreds of Money-Making, Money-Saving 
Ideas, for Both Beginner and Expert! 

Here's inside information on how to make 
your tools do the job in every woodworking 
craft! Recognized experts let you in on their 
favorite kinks, tricks and  short-cuts—reveal 
know-how knacks of craftsmanship that will en- 
able you to build chairs, tables, cabinets and 
other furniture in jig time; make home repairs 
and_ improvement res of additional 
workshop hobbies!’ Every subject is covered in 
rich, fascinating detail, from fundamentals of 
correct hand sawing and planing to getting the 
most out of your jigsaw, drill press, lathe, sander, 
circular saw, carving ‘motor, jointer, bandsaw, 
shaper, planer, polishing motor, fretsaw, scroll- 

router, grinder, ete. Over 690 
big book even shows you how 
workshop on the budget plan with a: 


Order At Once for 7-Day FREE Trial! 
When you see your copy of HOW TO GET 
OF YOUR HOME WORK- 
‘ll vow it should sell for many times 
its amazing bargain price of only $2.49! Order 
it today! Pay postman only $2.49 plus postage 
for this sturdy Buckram-bound DeLuxe Edition, 
stamped in brilliant Aluminum, Make it work 
for you for seven days free! Then, if not fully 
convinced it can DOUBLE the pleasure and 
value you get from your Home Workshop, you 
may return it for refund of every penny! But 
don't fail to send the Order Form NOW! 


| Popular Science Publishing Co., Dept. 109 
353 Fourth Avenue, New York 10, N.Y. 
| Send me Mow te Get the Most Out of Your Home Work- 


| shen. T will pay postman just $2.49 plus few cents | 


postage when book arrives. If not 100% satisfled, I 
may return book within 7 days for full refund, 


MAIL FREE-TRIAL COUPON NOW. 


| 

| Name ! 

I | 

| 

| aaares | 

| 

| city ome State | 

Ci Check here if you send remittance now, and we will | 
nag yp 

cde ae ne | 


Drive the camszey 


‘Again Crosley makes automotive history—this time with 
the oring HOFSHOT—a new thrill in motoring! High in 
tiyle, amazingly low in price—even lets thon other Cros 
iey‘posrenger model 
"the Crotley HOTSHOT follows the doshing ines of 
racing cor, but will collect 0 crowd on Main SWeet or 
for the club, It's Tight, fort, economical. For thove. who 
‘rent to porticipate in track racing, road recing or hill 
Climbing, competitions, the engine may be sovped up es 
hon 12 or 14 tol compremion ratio. Alt, the wind= 
op and headlights ore removable, Quick 
Side doors, not shown, ot well os top ond 
re stondord equipment 
‘he amozing IBA (cost iron block) over 
head’ com shaft engine—the only light, high speed, high 
Compreion,rcing Type engine ult in auontiy dn thi 
country. Ewipped with Crosley's revaluionory Hydrodise 
the ultro modern cirplone type hydroulic bl 


erature describing the HOTSH 
5 other Crosley models, including 


Motors, In. 
Spring” Gror 
Cincinnati 1 


CROSLEY 0 FINE car 


fou See Them Everywhere'* 


REASONS WHY UTICA TOOLS ARE BETTER 


UTICA TOOLS have 


smooth working joints 


Utica Tools secu: 
rately designed ans 
respond 


Six precision machining operations 
on the joint are completed at one 
setting .- assuring a smooth-riding 
and easy working joint, and thou- 
Sands of clean cuts with minimum 
effort! 


ower... more capacity 
value for your money! 
Here's the aht- weight popularly peed handing tat ely 
guts" (see graph)... handles. all 1/8" and. 3 
mounted acessoies "gives you all the smooth trobleree 
performance you've Corie to expect trom Dumare. "You'll be, 
proud fo work with. proud town the Hobby Tool! 
= Pshbation tol ck «3 
0 wrenches, 


Hundreds of uses in your shop and around the house, Se 
Gealer, or mail coupon toda) 


The DUMORE COMPANY 
o: 


cine, Wi 
TC ptease send complete Inerma 
[| — Mobby-Toct Wan 

J 1 Seedme oa 


CUT COUPON AND MAIL ebKe 5 ony: Bone STATE 


i oat reeen neem entillat ool 
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BARRON 


Drill Press <ey 
TO ots, Ls a 
ee ae ee 


153 =m None OPERATIONS . 


You con conv ony ondord make dil sew into your mod versatile, | 
ision Tools now enable you 10 


L-METAL 
site cence 


i ton Beeston ses 
See ye 
Spawn comnssecs (Peep 
Shee 
Balellaniel totes tocar tes eons ” Mayet 


ROUTER & 
wonrising anes 
pert sx 3st aes 


STOP AUTO ACCIDE 


‘See Your Dealer... Or Write Direct a 


BARRON TOOL COMPANY, INC 
S70 Architects Bldg, Deirolt 1, Mich. 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 


Boes not chip, shrink 
Easy to use, ‘Economical. 
Teche ler potsh or paint te it 
ugbtsoabe irom pour tember, 
‘or hardware dealer, the big 
Tae con wet be sect soa pace 
paid (in US.) for only $1. Full 
money-back guarantee, order now. 


DONALD DURHAM CO. 
V, Des Moines, 


Shipping Waht. Only 
25 pounds 


Write for free cota- 
logue on DYNASAW 


a ond other MP tools, 


© 2" capacity 

Cuts to center of 48” circle 
wuts" Steel—Brass—Aluminum 
Cuts 1" wood freely 

10" x 10" Precision Ground Grey Iron Table 
Tilts to 45° 


MARCUS-POLLAK DEPT 


292. Porutar science 


ROCKBESTOS 
DE-ICING KIT 


Dwanentlal 


»..Saves costly repair 
of walls and ceili 


This complete hesting kis 
protects 18 of rool by melt 
Bhd" roteer. Eliminates winter water damage c+ 
Seat eplsering aed re 
fay to install... will ot 
foot. Kit contains 60" durable, 
Kead:covered. heating. cable with 
“oot clamps, instructions. 

alt AC 


KING MIDGET 


HOME ASSEMBLED MIDGET AUTO 


WORLD'S LOWEST PRICED js 
eR oi 4048 i Pes Led 


4-D MFG. Co, Dept. $9, 1408 W. 9th St., Kansas City 7, Mo, 


IBUILD YOUR POWER TOOLS 


= WITH OUR GUARANTEED INDUSTRIAL 
Se POLY BALL BEARING ARBORS 
Pepe boon 


ball Beoring heod. Coco: 
bolo hardwood hendle 
‘and head. Sirong, sturd) 
Box ratchet, Entire chue 


617 Hand Drill 
lightweight, all 


table hondle 

V4" capacity 
solid speed gear. He 
duty chuck. wi 


ond 
mt 


NEW PROJECT PLANS. 
EARLY AMERICAN DESIGNS 
Set of 15 plans 25¢ 


sis Cee, tot 8 mit, 
sts toa AiBL St i ce bi 
re ee 

ae Peed 
igh pet 


= 
= 
a Oak be owes 

STANLEY eee ee 


SEND THIS COUPON... TODAY!- 


| Stanley Tools, 2109 Eim St., New Britain, Conn. 
| Please send me Series A ( __) and Series B( |) 

of the new Early American project plans. I enclose 
25¢ for each set 


1 
1 
1 
1 
1 
1 
LL 
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This is it! 


THE LOWEST-PRICED 
BALL-BEARING TILT/ARBOR 
SAW IN AMERICA! 


Pra aeedh ope 


THE NEW Gas. 
Power Kinc 3001 


Yes, this is it! Today's outstanding saw value. 
‘The new 3001 ball-bearing tilt/arbor Power King 
«+ with big saw features... yet priced so low it 
pays for itself on your first few projects! Send 
postcard for catalog today. 


BIG SAW FEATURES! 


4 Tilt/Arbor Construction — for safer angle sawing. 

4 Sealed Ball Bearings — for smooth. lasting accuracy 

& Big Capacity. Cuts 21," deep. 714" area ahead of 
Bide. £2" x16" table 

4 Precision-Ground Grey-iron Table. Heavy cast iron 
Table with: precision ground easy-sliding. surface 

Rigid Rip Fence — full table length. locks securely at 
Both ends, releases instantly for positioning. 

Table Extensions — 6'\" x 16" added on sides give 
you 2513" wide table — 12" from blade to fence! 


SPINDLE SHAPER 

Cuts joints, grooving, mould. 
ings. and edge work (o add 
factory-like beauty to, furnicure 


with many extra featured. See 
it'at your Power King dealers 


ATLAS PRESS COMPANY 


1042 N, Pitcher St., Kelomazoe, Mich. 


ED PREC} 
MATCH ISION To, 

wi OLS FOR 
WOODWORKING any pt RING 


2M roruian scimice 


Tau 
trated, simple directions, 


ASK YOUR DEALER 95 
oun eae 6 


st. FAMILY 
‘dea 


1059 EAST 76th STREET + 


ecAaS 1, RUNOTE 
3-Pc PAIN $ 
stripe set OW4 0 


Ss ARATE TOOLS— 
EACH MAKES DIFFERENT WIDTH 


FREE 
PLANS 


TRIANGLE MANUFACTURING C0, Dep. $8, Box 1 


WAN 2orcaG¢, 
SaECTRIC PLANTS 


CONTRACTORS, BOATS 


Light weight, compact 
ve eeu 


air-cooled engine 
‘iy“type A.C. electrity 


les on plant: Larger models for farme, homes, 
Bosinestes beyoud.higitines, Catalog shows 
Grer hundred sodels. 80 to 88,000 waits. 


Ss 
Gasoline or Diesel Powered 


, WRITE FOR CATALOG 


Ena D. W. ONAN & SONS IN( 
208 Royalton Ave, Minneapolis 5, Mi 


FOR AUTO—HOME APPLIANCE 
‘RFARM IMPLEMENT REPAIRS! 
(Worms on inon, Sreau « 

lef, 2008 Wore OM PLETE 


SPECIAL GIFT OFFER! WORTH $6.80 
ARC TORCH YOURS at NO EXTRA COST!) 


Wille today for FREE DETAILS. ARC TORCH 


OFFER and DYNAMIC WELDER. 


You Yourself Can 


install it... 
The VAN-PACKER 
Packaged Chimney 


Write for 


‘SAFER . , . Underwriters and 
FHA accepted, any fuel. 
ECONOMICAL save 50%, over 
brick. ENTIRE CHIMNEY 
SHIPPED COMPLETE (co: 


ing, ‘chimney 
ap. Nothing alte to buy 
IANENT .. . a lifetime <— 
, MORE DRAFT , ) 
Van-Packer Corp., 134 West Adams Street, Chicago 3 
FOLD-A-WAY _ 
ances CHANNEL STEEL LEGS 


eencres- ERR 


SAVE TIME, WORK, MONEY! 


S#AW 


and "PEPPY PAL” TRACTORS 


Talking or ring tractors 
See cet i mae 
fA child ean handle tem. 

‘bozens 


FREE Ilostrated folders giving com 
plete details, pricelist write today. 


S710 Front Street, Kans. 

c6srs North ath street Gotumbes, 0, 
SEE OUR EXHIBIT AT: 

KANSAS MANUFACTURERS’ SHOW 

Wichita, Kansas, Spaces 67 & 68D, 

Forum Exposition Bldg., Oct. 


Pint 

Sized 
Power 
Miracle 


New Duro Super 
tool you'll use in a 1000 ways! 

‘This is the kind of lightweight, perfectly balanced 
hand power tool that hobbyists and home crafts- 
men dream about! A compact fistful of super 
Power, it runs cool and 
smooth at 20,000 RPM, 
develops 42 watts output. 
With it, you can do clean, 
professional-looking 
ing, polishing, grinding, 
engraving, carving... and : 
scores of other operations. 


Boll Bearing Flexibi 
‘Shaft Doubles the Fun 


New Duro 
flexible shaft 
fits over nose 
Piece of pow- 

ef unit, makes free-hand Carv- 

‘engraving lots more fun, 

Flexible shaft, complete with 

hanger, onl $15.55 


rit Prese 


aimost a beore‘of pictures and 
{alls about eperations that You ean 
fdo with these amazing Dower tools 


DURO METAL PRODUCTS C 


; 

! See ‘" ! 

Satta Pir ar Cees oe 

| 

| | 
L 


OT nner ! 
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SERRATED JAWS FOR 
POSITIVE GRIP 


WANT A 
BASEMENT 


WORKSHOP? 


BUILD a handy workshop easily 
with Gold Bond Gypsum Wall- 
board, at low cost. Big, light- 
weight panels are fireproof, 
moisture resistant, and easy to 
Decorate with Gold Bond 
the low-cost, one-hour 
t. Get both at your local 
Gold Bond Lumber and Building 
Material Dealer's. 
Free Book of soggonia 


Locking Plier 
with ‘all These Features 


A plier, wrench, clamp; 1000's of uses in 
taal cet ose a INSTANT 
Me ae tae eee NOC 


SEYMOUR SMITH & SON, Inc, 
900? Main St., Oakville, Conn, 


NATIONALG' 
Dept. J Buttslo2, N. ¥. 
Gentlemen: Send fre copy ofaew 
Tete "Modernising Magic” show 


The JIFFY metal CABINET 


YOUR ANSWER TO | 
SMALL ITEMS STORAGE 


Ser ettattas ae i 


ok 
‘remodeling ideas and methods 


at home, office, and shop | 
‘ideal pitt, too) RL MAMUEACTURING CO 
So handy to keep nuts, 


Decorative 
METAL WORK 


| A new manual for the amateur, Tells in easy to, understand 
language hove to make uselul metal articles in your ho 
| shop Sou’ strprised how eagy and in . 
realy cull ieee wth ‘dn ra ad Hepes 
‘loth binding. 253 pages. Send only $2.00 and 
postpaid epson ‘Science Monthy 
New York 16, N. 


mn UNIT ONLY $5, 


, met a 32 oF 64 drawer Jiffy to keep those 
usually get misiaid. Spot welded steel, 
gray enamel finish, metal drawer guides. Dividers included 
th aluminum drawers make possible three compartments 
per drawer, Looks good anywhere. Send check or money ONE YEAR WRITTEN GUARANTEE! 


‘order, please—no C. O, D's. Prices below. Your money ARMY AIR CORPS 16 JEWEL 


ELGIN 
| sjg> 


| ] sade for Pitets and Nav 


Stainless eel back. Unbreakable crystal. Water Tepe 
by ELGIN one of America’ 

Pails teconditioned. “One fe 
fatsh. Soppiy limited! SEND NO MONEY. Simply pay 
iNtnited Vrodurts Con 7841'S. Halsted, Dept, WES 


KAYTEE PRODUCTS, Dept. 5. Box 588, Canton, O. 
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“Wellworth” Sensational Offer! Reg. $60.50 me 


WESTINGHOUSE AIR COMPRESSOR Lo 
2-CYLINDER PISTON TYPE 


with '/2 H.P. Motor or equivalent gas engine. 


Sepanareny 


IDEAL for HOME © FARM © FACTORY ‘Soca: $10, 50 wv 
ver Compressed Air is Needed 


—— $11. a 


THE COMPRESSOR 


“WELLWORTH” 
External Atomizing 


"| SPRAY GUN efi 


Fiat and round spray. quart cup 
Sulren cfm, at 33 e040 lbs. pres 
Sure, "ides far Sorayin Incgue, syn 


WELLWORTH TRADING CO. 1831 s. state ST., DEPT. B-10, CHICAGO 16, 45 


GIGANTIC MALL SALE! CLOSEOUT WaR SURPLUS ITEMS Tl 


AMERICA’S MOST-WANTED 
SMALL TRACTOR! 


GRAVELy 


FIELD-TESTED FOR 27 YEARS 


GRAVELY MOTOR PLOW & CULTIVATOR CO. 
W.VA 


BURDEN SALES CO. 


incoln, 
(Formerly LECO ENGINEERING COMPANY) 
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Dhafti! Save Fuck! 
WEATHERPROOF YOUR HOME 


“Ni-WAY 
WEATHER STRIP 


Easiest strip in 
the world to put 
on. Can be used 
on most any type 
door or window 
Wool felt, rein: 
forced with white 
metal, 


KEEP COLD OUT 
HEAT IN! 


‘BUY AT YOUR LOCAL H 
STORE, BUILDING SU 
OR LUMBER 


Clip-On Lens Fer Reda: Sein 
P% 25 4 100 oo bl 


e 
LEK-TRO-LENS 


TWICE THE LIGHT 


NEW! ] Trash feed Unit 


Burns Refuse Safely 


eas 


of flying ash. sparks, 
2 of paper Intense com 
fab ‘ 


Sturdy bul 
Recs mo. watchin 
frase of ahr 


wer 2 bu capacity. Recommended 
bra Fire Prevention. Pull price $9.95—nothing 
she rto buy. “sent FOB 
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FAIRBRIDGE 
inc Dept. 8 
‘945 Moin 


pin has eight small ones. The maker, 
Magnus Harmonica Corp., Newark, N. J., 
that since the small rollers run over the 
igh oftener than one large one, the dough 
can be rolled thinner more quickly. 
frame 7 inches in diameter holds the ¥ 
rollers, The price is about $1.70. 


Switeh Has Neon Lamp. Within 
the housing of this wall switch is a tiny 
neon lamp that directs light to the trans 
parent-plastie switch handle. It glows only 
in the off position as a guide in the dark, 
and uses only about 10 cents’ worth of cur- 
rent a year. It’s priced at about $1 by 
Sears, Roebuck and Co. 


Lighter Bolts to Lantern. Work- 
ing like a cigarette lighter, this gadget 
lights a gasoline lantern at the spin of a 
wheel. Tim's E-Z Lite® is made to fit all 
makes of gasoline lanterns, according to 
the distributor, Timcor, Inc., of Cleveland, 
©. One bolt holds it to the lantern, The 
lighter also fits gasoline lamps, stoves, and 
heaters. It's priced at about a dollar. 


Pie Pan Has Juice Groove. In- 
stead of dribbling into the oven, juice that 
overflows a pie goes into the jice groove 
when one of these tins is used. The pans, 
made of 24-gauge aluminum, take a stand- 
ard 9-inch pie. Two pans fit the ave 
oven. They're priced at two for 97 cents 
from Walter Drake, Colorado Springs, Colo. 


a 


Mo streaks! 
lashing! 
Mo waste point! 
No dripping! 


No bristles 
to fall out! 


Rubberset’s amazing new self-feeding 
FLO-MATIC Pressure Roller lets you paint 
smooth as a professional painter! 


Lays smoothest coat of paint you ever saw! Now you 
can paintas expertlyasa Master Painter! Actually paint 
‘twice as fast... and with results that any professional 
painter would be proud of! 

Corries its own paint supply! Why fuss with drip- 
ping brushes? Rubberset’s FLO-MATIC carries its own 
paint supply in the high-strength aluminum alloy 
cylinder handle, Takes only seconds to fill, paints 
Easy os pressing a button! One coat covers perfectly! 
Just press gently on the pressure valve tube and 
f-o-l- the paint on any surface—smooth or rough, 
interior or exterior! 

Save money! Save time! 

Save effort! Not one drop * 
of paint is wasted when 

you paint with FLo- 

Maric! And FLO-MATIC 

lays such a smooth, even 

coat of paint that the 

paint goes further! Easiest way te point collings— 
Only $29.75 ‘Ne dripping! Ne sploshing! 


Don't paint an inch until you get full information about 
this newest, eosiest way 10 paint! Mail the coupon today! 


por o-o-- 


Ps. 
(Mail in envelope oF 
paste on posteard) 


Mail me’ FREE complete information about the FLO- 
MATIC Pressure Paint Roller that lets me paint as 


expertly as a professional painter, 
Name. ciecagatarmnae 
Address... 


City. : 
Name of your Paint Dealer, 
Address of your Paint Dealer. .. 


aaa eae eet 


Rubberset Co. Werld-famous for the finest in painting tools 
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aT LAST! 


The New and 
Modern Way 


STOR-A-WAY 


—_—_— 
HANGS 


STORM WINDOWS 
and SCREENS 


Finally, a storm window and sereen st 
will save you money, time and e 
Hanger protects your’ window sashes—bangs storm win: 
dows and screens above the damp 
floor—prevents warping of fra 
“keeps the basement or garage nei 
Easy to install and operate. Sfor-A. 
ets are made tre 
lure screwed oF 1 
dow sashes slip on 
tween holding brack 
Will last a lifetime, 
Will hang windo 
tion instr 


hanger 


lip saath be 
o adjusting 


Order now for, imi 
not Loa 
for full amo 


SOLD BY 

CHICAGO NATIONAL SALES—Dept. 111 

20 N. Wacker Drive Room 454 Chicoge 
Distributors and Dealers Write 


Now —anyone can iy, in 
gga PAINT Ly 


a 
WONDER-PASTE |) 4! 
Equally eftecuive on paint, varnish, enamel. 


lacquer, oF ‘Simply apply this powerful 
solvent with a palnt brush. Allow tne for It to 
Denetrate completely” ‘Then remove the soft, 
sluday mass with a putty Kale. Leaves the sur- 
{nce clean and smoath—no sanding needed. 
‘Get Wonder-Paste at your palnt or hardware 
OF wrlte us for leaf 


y121_Chestnut Street, Newark 5. NJ. 


Wiison-Imperial Com 


‘TOOLS STAY SHARP 
ALWAYS HANDY in 


TOOLRAK 


D AVIS DEVELOPMENT co." 
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Converts Bottle to Lamp. Making 
a lamp of almost any vase or bottle is sim- 
ple with these adapters offered by W. N. 
de Sherbinin, of Brookfield, Conn, The 
cork section comes in three sizes—1%, 1%, 
and 2% inches. ular cork. strip 
that can be peeled down, if necessary, to 
conform to the bottle ne« 


Faucet to Fountain. The Handy 
Ann Faucet® attaches to a faucet by a rub- 
ber coupling. Push the lever up and it’s a 
fountain. When you shut off the water, the 
lever drops and it is a faucet. It's especially 
handy for children, Handy Ann Products, 
Minneapolis, prices the nickel-plated, rust- 
proof gadget at $2. It has a built-in screen 
that prevents splashing. 


Lifts Toasted Muffins. Toast 
Lifter®, distributed by Benjamin & Med. 
win Inc, New York City, is a stainless-steel 
cage that fits almost all’ two-slice, pop-up 
toasters, English muffins and other breads 
that won't reach the top of the toaster 
can easily be removed with Toast Lifter. 
The price is about $2. 


EASY TO BEND 
m7 


ourselt from 
ful Chromtrim 


p 
shapes that help mod: 
ernize your home in 
hundreds of ways! 


Remove One Cube at a Time. A 
flexible latex liner in the Cube Drawer? SEND FOR YOUR “TRIM IDEAS” BOOK! 
makes it easy to remove only the number 

of ice cubes you need. According to the 
maker, Cube Drawer Corp., Akron, O., a 
single cube may be removed just by push- 


jet "Trim Ideas 
Row to decorate with Chromtrinr metal 


; : Nome 
ing up on the underside of its pocket. The 
* . Address. a 
drawer retails at about $2 and extra liners 
EE State 5.10 


may be purchased separately if needed. 
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RD. 


THE MOSQUITO that zings 
you next year might make 
a little click ina 
Geiger counter. But 
don't let it worry you or 
waste your batteries. 
Army doctors are now 
rearing the little hum- 
mers in "hot" water in 
the hope that radioactive 
skeeters will signal how 
the pests migrate. 


MORE LIGHT is coming in 
smaller packages. The 
150-watt bulbs now being 
manufactured by Westing- 
house are an inch shorter 
and a quarter-inch slim- 
mer than the old bright- 
light jobs. Easier to 
get into that fixture over 
the bathroom mirror. 


NOW THEY TELL US that gar- 

age cans don ave to 
stink. Monsanto chemists 
have cooked up something 
to halt the molds and bac- 
teria which decompose the 
garbage to produce the 
stench you don't love to 
uncover. Just ask for 
“Orthobenzylparachloro= 
phenol." 


NUMBERS instead of colors 
are being used to code 
wires for complicated 
electrical controls. The 
numerals are branded on 
every inch of insulation 
and won't wash or wear 
off. The makers (Midwest 
Automatic Control Co., 
Des Moines) unimaginative- 
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Last minute news & noteSeece 


ly call it "Magic Wire". 
Harassed electricians, 
contorting themselves 
through today's elaborate 
circuits, think "Number 
Please" might be more 
appropriate. 


DISHWASHERS that call for 
Tess work on the part of 
the housewife than wash- 
ing the dishes herself 

are every husband's dream, 
A new principle, devel- 
oped by Husband Jerry 
LaRaus of Westport, Conn., 
uses jets that do the job 
on both sides of the 
plates. 


SCIENTISTS are excited 
over the Iatest news from 
Berkeley, Calif., that a 
quarter-scale model of 
the proposed 5 to 7 
BILLION volt "bevatron" 
is now running sweetly. 
Tests show that plans for 
the biggest atomic accel- 
erator ever designed are 
basically okay. The big- 
billion job ought to be 
ready in three or four 
years. 


GAR WOOD's new boat is not 
Tdly named "Venturi." 

It's a seagoing windtun- 
nel that steadies itself 
by squeezing the air that 
rushes through the square 
gullet formed by its 

split hull and curved un- 


derdeck. 
The Sditors 


This one 


AROMATIC 
PIPE 
MIXTURE 


ALSO HANDY FOR 
WOOD HOBBYISTS! 


Firzite 


to give you 


ES 


Apresfnishing material that eae 
the wood pore sche wild 
‘virtually eliminates 
checking and ge: 
excellent base for 
enamel. White or clea 
Fiezite ‘provides. an easy, 
cost way to achieve.” Blond 
leached” or “wiped” finishes, 


Aes 


Don’t just paint it —let’s use it! 


the becvty of 


oll woods. 


Remember Weldwood Glue when you need dependable 4, inexpensive coating for the 
wood-to-wood bonds. Quick and easy to mix with cold proper tating of, Weldwood 
water... tremendously strong...stain-free...rot-proof Hardwood Plywood 

wand permanent, At paint, hardware, variety stores Brings outall tne natural beauty 


and lumber yards. 15¢, 35¢, 65¢, 95¢ and lasger sizes. $f 77004, Doss nor yellow or 


WELDWOOD PLASTIC RESIN GLUE etic hom pan hora 


United States Plywood Corporation, New York 18, N. Y. No. 4 0n finishing plywood. 
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THAT cusuiony FEELING LASTS LONGER Wiry MARFA 
——— ! 


‘There's a world of difference between Marfak chassis lubrication and 
ordinary grease jobs. Tough, s-t-r-e-t-c-h-y Marfak clings to wear 
points and fights friction for 1,000 miles and more! And just notice 
that “‘cushiony” driving ease that Jasts! It’s your sign that Marfak 
keeps right on protecting. Applied by chart, never by chance. Stop by 
for Marfak lubrication today at your neighborhood Texaco Dealer, 
the best friend your car ever bad. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canada and in Latin America 
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® 


Citas 
it 


2 whe Get 2 GOOD JOB--Have a BRIGHT FUTURE 
in America’s S| t Growing Industry 


‘ THEIL OFFERS NEW JOBS. 


ene 
(ANY KITS LIKE THESE \., 
FOR PRACTICAL 3 ann 


ax a a 


ee 
3 me by 
| Make Extra Sindy 
: — bese 


ia WAY TQ BETTER PAY now: 4 


Now, more than ever, with cars a major investment, it makes 
Sense to have the safest, surest anti-freeze in your car! 


RESTONE 


\_ ANTI-FREEZE 


